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<110> Emini, Emilio A. 
Shiver, John W. 
Chastain, Michael 
Casimiro, Danilo R. 
Fu, Tong-Ming 
Liang, Xiaoping 

<120> METHOD OF INDUCING AN ENHANCED IMMUNE 
RESPONSE AGAINST HIV 

<130> 21050YP 

<150> PCT/US03/07511 
<151> 2003-03-12 

<150> 60/392,581 
<151> 2002-06-27 

<150> 60/363, 870 
<151> 2002-03-13 

<160> 5 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1521 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Codon optimized DNA encoding human HIV-1 gag 

atgggtgcta gggcttctgt gctgtctggt ggtgagctgg acaagtggga gaagatcagg 60 
ctgaggcctg gtggcaagaa gaagtacaag ctaaagcaca ttgtgtgggc ctccagggag 120 
ctggagaggt ttgctgtgaa ccctggcctg ctggagacct ctgaggggtg caggcagatc l«u 
ctgggccagc tccagccctc cctgcaaaca ggctctgagg agctgaggtc cctgtacaac 240 
acagtggcta ccctgtactg tgtgcaccag aagattgatg tgaaggacac caaggaggcc 300 
ctggagaaga ttgaggagga gcagaacaag tccaagaaga aggcccagca ggctgctgct 360 
ggcacaggca actccagcca ggtgtcccag aactacccca ttgtgcagaa cctccagggc 420 
cagatggtgc accaggccat ctccccccgg accctgaatg cctgggtgaa ggtggtggag 480 
gagaaggcct tctcccctga ggtgatcccc atgttctctg ccctgtctga gggtgccacc 540 
ccccaggacc tgaacaccat gctgaacaca gtggggggcc atcaggctgc catgcagatg 600 
ctgaaggaga ccatcaatga ggaggctgct gagtgggaca ggctgcatcc tgtgcacgct 660 
ggccccattg cccccggcca gatgagggag cccaggggct ctgacattgc tggcaccacc 720 
tccaccctcc aggagcagat tggctggatg accaacaacc cccccatccc tgtgggggaa 780 



atctacaaga ggtggatcat cctgggcctg aacaagattg tgaggatgta ctcccccacc 840 
tccatcctgg acatcaggca gggccccaag gagcccttca gggactatgt ggacaggttc 900 
tacaagaccc tgagggctga gcaggcctcc caggaggtga agaactggat gacagagacc ybu 



ctgctggtgc agaatgccaa ccctgactgc aagaccatcc tgaaggccct gggccctgct 1020 
gccaccctgg aggagatgat gacagcctgc cagggggtgg ggggccctgg tcacaaggcc 1080 
agggtgctgg ctgaggccat gtcccaggtg accaactccg ccaccatcat gatgcagagg 1140 
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ggcaacttca ggaaccagag gaagacagtg aagtgcttca actgtggcaa ggtgggccac 1200 
attgccaaga actgtagggc ccccaggaag aagggctgct ggaagtgtgg caaggagggc 1260 
caccagatga aggactgcaa tgagaggcag gccaacttcc tgggcaaaat ctggccctcc 1320 
cacaagggca ggcctggcaa cttcctccag tccaggcctg agcccacagc ccctcccgag 1380 
gagtccttca ggtttgggga ggagaagacc acccccagcc agaagcagga gcccattgac 1440 
aaggagctgt accccctggc ctccctgagg tccctgtttg gcaacgaccc ctcctcccag 1500 
taaaataaag cccgggcaga t 

<210> 2 
<211> 37474 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA encoding pMRKAdS HlV-1 gag, coding 

<400> 2 ^ ^ cn 

ttcttaatta acatcatcaa taatatacct tattttggat tgaagccaat atgataatga 60 
gggggtggag tttgtgacgt ggcgcggggc gtgggaacgg ggcgggtgac gtagtagtgt 120 
ggcggaagtg tgatgttgca agtgtggcgg aacacatgta agcgacggat gtggcaaaag 180 
tgacgttttt ggtgtgcgcc ggtgtacaca ggaagtgaca attttcgcgc ggttttaggc ^4U 
ggatgttgta gtaaatttgg gcgtaaccga gtaagatttg gccattttcg cgggaaaact 300 
gaataagagg aagtgaaatc tgaataattt tgtgttactc atagcgcgta atatttgtct 360 
agggccgcgg ggactttgac cgtttacgtg gagactcgcc caggtgtttt tctcaggtgt 420 
tttccgcgtt ccgggtcaaa gttggcgttt tattattata ggcggccgcg atccattgca 480 
tacgttgtat ccatatcata atatgtacat ttatattggc tcatgtccaa cattaccgcc 540 
atgttgacat tgattattga ctagttatta atagtaatca attacggggt cattagttca 600 
tagcccatat atggagttcc gcgttacata acttacggta aatggcccgc ctggctgacc 660 
gcccaacgac ccccgcccat tgacgtcaat aatgacgtat gttcccatag taacgccaat 720 
agggactttc cattgacgtc aatgggtgga gtatttacgg taaactgccc acttggcagt 780 
acatcaagtg tatcatatgc caagtacgcc ccctattgac gtcaatgacg gtaaatggcc 840 
cgcctggcat tatgcccagt acatgacctt atgggacttt cctacttggc agtacatcta 900 
cgtattagtc atcgctatta ccatggtgat gcggttttgg cagtacatca atgggcgtgg 960 
atagcggttt gactcacggg gatttccaag tctccacccc attgacgtca atgggagttt 1020 
gttttggcac caaaatcaac gggactttcc aaaatgtcgt aacaactccg ccccattgac 1080 
gcaaatgggc ggtaggcgtg tacggtggga ggtctatata agcagagctc gtttagtgaa 1140 
ccgtcagatc gcctggagac gccatccacg ctgttttgac ctccatagaa gacaccggga 1200 
ccgatccagc ctccgcggcc gggaacggtg cattggaacg cggattcccc gtgccaagag 1260 
tgagatctac catgggtgct agggcttctg tgctgtctgg tggtgagctg gacaagtggg 1320 
agaagatcag gctgaggcct ggtggcaaga agaagtacaa gctaaagcac attgtgtggg 1380 
cctccaggga gctggagagg tttgctgtga accctggcct gctggagacc tctgaggggt 1440 
gcaggcagat cctgggccag ctccagccct ccctgcaaac aggctctgag gagctgaggt 1500 
ccctgtacaa cacagtggct accctgtact gtgtgcacca gaagattgat gtgaaggaca 1560 
ccaaggaggc cctggagaag attgaggagg agcagaacaa gtccaagaag aaggcccagc 162 0 
aggctgctgc tggcacaggc aactccagcc aggtgtccca gaactacccc attgtgcaga 1680 
acctccaggg ccagatggtg caccaggcca tctccccccg gaccctgaat gcctgggtga 1740 
aggtggtgga ggagaaggcc ttctcccctg aggtgatccc catgttctct gccctgtctg 1800 
agggtgccac cccccaggac ctgaacacca tgctgaacac agtggggggc catcaggctg 1860 
ccatgcagat gctgaaggag accatcaatg aggaggctgc tgagtgggac aggctgcatc 1920 
ctgtgcacgc tggccccatt gcccccggcc agatgaggga gcccaggggc tctgacattg 1980 
ctggcaccac ctccaccctc caggagcaga ttggctggat gaccaacaac ccccccatcc 2040 
ctgtggggga aatctacaag aggtggatca tcctgggcct gaacaagatt gtgaggatgt 2100 
actcccccac ctccatcctg gacatcaggc agggccccaa ggagcccttc agggactatg 2150 
tggacaggtt ctacaagacc ctgagggctg agcaggcctc ccaggaggtg aagaactgga 2220 
tgacagagac cctgctggtg cagaatgcca accctgactg caagaccatc ctgaaggccc 2280 
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tgggccctgc tgccaccctg gaggagatga tgacagcctg ccagggggtg gggggccctg 2340 
gtcacaaggc cagggtgctg gctgaggcca tgtcccaggt gaccaactcc gccaccatca 2400 
tgatgcagag gggcaacttc aggaaccaga ggaagacagt gaagtgcttc aactgtggca 2460 
aggtgggcca cattgccaag aactgtaggg cccccaggaa gaagggctgc tggaagtgtg 252U 
gcaaggaggg ccaccagatg aaggactgca atgagaggca ggccaacttc ctgggcaaaa 2580 
tctggccctc ccacaagggc aggcctggca acttcctcca gtccaggcct gagcccacag 2640 
cccctcccga ggagtccttc aggtttgggg aggagaagac cacccccagc cagaagcagg 2700 
agcccattga caaggagctg taccccctgg cctccctgag gtccctgttt ggcaacgacc 2760 
cctcctccca gtaaaataaa gcccgggcag atctgctgtg ccttctagtt gccagccatc 2820 
tgttgtttgc ccctcccccg tgccttcctt gaccctggaa ggtgccactc ccactgtcct 2880 
ttcctaataa aatgaggaaa ttgcatcgca ttgtctgagt aggtgtcatt ctattctggg 2940 
gggtggggtg gggcaggaca gcaaggggga ggattgggaa gacaatagca ggcatgctgg 3000 
ggatgcggtg ggctctatgg ccgatcggcg cgccgtactg aaatgtgtgg gcgtggctta 3060 
agggtgggaa agaatatata aggtgggggt cttatgtagt tttgtatctg ttttgcagca 3120 
gccgccgccg ccatgagcac caactcgttt gatggaagca ttgtgagctc atatttgaca 3180 
acgcgcatgc ccccatgggc cggggtgcgt cagaatgtga tgggctccag cattgatggt 3240 
cgccccgtcc tgcccgcaaa ctctactacc ttgacctacg agaccgtgtc tggaacgccg 3300 
ttggagactg cagcctccgc cgccgcttca gccgctgcag ccaccgcccg cgggattgtg 3350 
actgactttg ctttcctgag cccgcttgca aacagtgcag cttcccgttc atccgcccgc 3420 
gatgacaagt tgacggctct tttggcacaa ttggattctt tgacccggga acttaatgtc 3480 
gtttctcagc agctgttgga tctgcgccag caggtttctg ccctgaaggc ttcctcccct 3540 
cccaatgcgg tttaaaacat aaataaaaaa ccagactctg tttggatttg gatcaagcaa 3600 
gtgtcttgct gtctttattt aggggttttg cgcgcgcggt aggcccggga ccagcggtct 3660 
cggtcgttga gggtcctgtg tattttttcc aggacgtggt aaaggtgact ctggatgttc 3720 
agatacatgg gcataagccc gtctctgggg tggaggtagc accactgcag agcttcatgc 3780 
tgcggggtgg tgttgtagat gatccagtcg tagcaggagc gctgggcgtg gtgcctaaaa 3840 
atgtctttca gtagcaagct gattgccagg ggcaggccct tggtgtaagt gtttacaaag 3900 
cggttaagct gggatgggtg catacgtggg gatatgagat gcatcttgga ctgtattttt 3960 
aggttggcta tgttcccagc catatccctc cggggattca tgttgtgcag aaccaccagc 4020 
acagtgtatc cggtgcactt gggaaatttg tcatgtagct tagaaggaaa tgcgtggaag 4080 
aacttggaga cgcccttgtg acctccaaga ttttccatgc attcgtccat aatgatggca 4140 
atgggcccac gggcggcggc ctgggcgaag atatttctgg gatcactaac gtcatagttg 4200 
tgttccagga tgagatcgtc ataggccatt tttacaaagc gcgggcggag ggtgccagac 4260 
tgcggtataa tggttccatc cggcccaggg gcgtagttac cctcacagat ttgcatttcc 4320 
cacgctttga gttcagatgg ggggatcatg tctacctgcg gggcgatgaa gaaaacggtt 4380 
tccggggtag gggagatcag ctgggaagaa agcaggttcc tgagcagctg cgacttaccg 4440 
cagccggtgg gcccgtaaat cacacctatt accggctgca actggtagtt aagagagctg 4500 
cagctgccgt catccctgag caggggggcc acttcgttaa gcatgtccct gactcgcatg 4560 
ttttccctga ccaaatccgc cagaaggcgc tcgccgccca gcgatagcag ttcttgcaag 4620 
gaagcaaagt ttttcaacgg tttgagaccg tccgccgtag gcatgctttt gagcgtttga 4680 
ccaagcagtt ccaggcggtc ccacagctcg gtcacctgct ctacggcatc tcgatccagc 4740 
atatctcctc gtttcgcggg ttggggcggc tttcgctgta cggcagtagt cggtgctcgt 4800 
ccagacgggc cagggtcatg tctttccacg ggcgcagggt cctcgtcagc gtagtctggg 4860 
tcacggtgaa ggggtgcgct ccgggctgcg cgctggccag ggtgcgcttg aggctggtcc 4920 
tgctggtgct gaagcgctgc cggtcttcgc cctgcgcgtc ggccaggtag catttgacca 4980 
tggtgtcata gtccagcccc tccgcggcgt ggcccttggc gcgcagcttg cccttggagg 5040 
aggcgccgca cgaggggcag tgcagacttt tgagggcgta gagcttgggc gcgagaaata 5100 
ccgattccgg ggagtaggca tccgcgccgc aggccccgca gacggtctcg cattccacga 5160 
gccaggtgag ctctggccgt tcggggtcaa aaaccaggtt tcccccatgc tttttgatgc 5220 
gtttcttacc tctggtttcc atgagccggt gtccacgctc ggtgacgaaa aggctgtccg 5280 
tgtccccgta tacagacttg agaggcctgt cctcgagcgg tgttccgcgg tcctcctcgt 5340 
atagaaactc ggaccactct gagacaaagg ctcgcgtcca ggccagcacg aaggaggcta 5400 
agtgggaggg gtagcggtcg ttgtccacta gggggtccac tcgctccagg gtgtgaagac 5460 
acatgtcgcc ctcttcggca tcaaggaagg tgattggttt gtaggtgtag gccacgtgac 5520 
cgggtgttcc tgaagggggg ctataaaagg gggtgggggc gcgttcgtcc tcactctctt 5580 
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ccgcatcgct gtctgcgagg gccagctgtt ggggtgagta ctccctctga aaagcgggca 5640 
tgacttctgc gctaagattg tcagtttcca aaaacgagga ggatttgata ttcacctggc 5700 
ccgcggtgat gcctttgagg gtggccgcat ccatctggtc agaaaagaca atctttttgt 5760 
tgtcaagctt ggtggcaaac gacccgtaga gggcgttgga cagcaacttg gcgatggagc bS^v 
gcagggtttg gtttttgtcg cgatcggcgc gctccttggc cgcgatgttt agctgcacgt 5880 
attcgcgcgc aacgcaccgc cattcgggaa agacggtggt gcgctcgtcg ggcaccaggt 5940 
gcacgcgcca accgcggttg tgcagggtga caaggtcaac gctggtggct acctctccgc 6000 
gtaggcgctc gttggtccag cagaggcggc cgcccttgcg cgagcagaat ggcggtaggg 6060 
ggtctagctg cgtctcgtcc ggggggtctg cgtccacggt aaagaccccg ggcagcaggc 6120 
gcgcgtcgaa gtagtctatc ttgcatcctt gcaagtctag cgcctgctgc catgcgcggg 6180 
cggcaagcgc gcgctcgtat gggttgagtg ggggacccca tggcatgggg tgggtgagcg 6240 
cggaggcgta catgccgcaa atgtcgtaaa cgtagagggg ctctctgagt attccaagat 6300 
atgtagggta gcatcttcca ccgcggatgc tggcgcgcac gtaatcgtat agttcgtgcg 6360 
agggagcgag gaggtcggga ccgaggttgc tacgggcggg ctgctctgct cggaagacta 6420 
tctgcctgaa gatggcatgt gagttggatg atatggttgg acgctggaag acgttgaagc 6480 
tggcgtctgt gagacctacc gcgtcacgca cgaaggaggc gtaggagtcg cgcagcttgt 6540 
tgaccagctc ggcggtgacc tgcacgtcta gggcgcagta gtccagggtt tccttgatga 6600 
tgtcatactt atcctgtccc ttttttttcc acagctcgcg gttgaggaca aactcttcgc 6660 
ggtctttcca gtactcttgg atcggaaacc cgtcggcctc cgaacggtaa gagcctagca 6720 
tgtagaactg gttgacggcc tggtaggcgc agcatccctt ttctacgggt agcgcgtatg 6780 
cctgcgcggc cttccggagc gaggtgtggg tgagcgcaaa ggtgtccctg accatgactt 6840 
tgaggtactg gtatttgaag tcagtgtcgt cgcatccgcc ctgctcccag agcaaaaagt 6900 
ccgtgcgctt tttggaacgc ggatttggca gggcgaaggt gacatcgttg aagagtatct 6950 
ttcccgcgcg aggcataaag ttgcgtgtga tgcggaaggg tcccggcacc tcggaacggt 7020 
tgttaattac ctgggcggcg agcacgatct cgtcaaagcc gttgatgttg tggcccacaa 7080 
tgtaaagttc caagaagcgc gggatgccct tgatggaagg caatttttta agttcctcgt 7140 
aggtgagctc ttcaggggag ctgagcccgt gctctgaaag ggcccagtct gcaagatgag 7200 
ggttggaagc gacgaatgag ctccacaggt cacgggccat tagcatttgc aggtggtcgc 7260 
gaaaggtcct aaactggcga cctatggcca ttttttctgg ggtgatgcag tagaaggtaa 7320 
gcgggtcttg ttcccagcgg tcccatccaa ggttcgcggc taggtctcgc gcggcagtca 7380 
ctagaggctc atctccgccg aacttcatga ccagcatgaa gggcacgagc tgcttcccaa 7440 
aggcccccat ccaagtatag gtctctacat cgtaggtgac aaagagacgc tcggtgcgag 7500 
gatgcgagcc gatcgggaag aactggatct cccgccacca attggaggag tggctattga 7560 
tgtggtgaaa gtagaagtcc ctgcgacggg ccgaacactc gtgctggctt ttgtaaaaac 7620 
gtgcgcagta ctggcagcgg tgcacgggct gtacatcctg cacgaggttg acctgacgac 7680 
cgcgcacaag gaagcagagt gggaatttga gcccctcgcc tggcgggttt ggctggtggt 7740 
cttctacttc ggctgcttgt ccttgaccgt ctggctgctc gaggggagtt acggtggatc 7800 
ggaccaccac gccgcgcgag cccaaagtcc agatgtccgc gcgcggcggt cggagcttga 7860 
tgacaacatc gcgcagatgg gagctgtcca tggtctggag ctcccgcggc gtcaggtcag 7920 



gcgggagctc ctgcaggttt acctcgcata gacgggtcag ggcgcgggct agatccaggt 7980 
gatacctaat ttccaggggc tggttggtgg cggcgtcgat ggcttgcaag aggccgcatc 8040 
cccgcggcgc gactacggta ccgcgcggcg ggcggtgggc cgcgggggtg tccttggatg 8100 



atgcatctaa aagcggtgac gcgggcgagc ccccggaggt agggggggct ccggacccgc 8160 
cgggagaggg ggcaggggca cgtcggcgcc gcgcgcgggc aggagctggt gctgcgcgcg 8220 
taggttgctg gcgaacgcga cgacgcggcg gttgatctcc tgaatctggc gcctctgcgt 8280 
gaagacgacg ggcccggtga gcttgaacct gaaagagagt tcgacagaat ^^^^ttcggt 8340 
gtcgttgacg gcggcctggc gcaaaatctc ctgcacgtct cctgagttgt cttgataggc 8400 
gatctcggcc atgaactgct cgatctcttc ctcctggaga tctccgcgtc cggctcgctc 8460 
cacggtggcg gcgaggtcgt tggaaatgcg ggccatgagc tgcgagaagg cgttgaggcc 8520 
tccctcgttc cagacgcggc tgtagaccac gcccccttcg gcatcgcggg cgcgcatgac 8580 
cacctgcgcg agattgagct ccacgtgccg ggcgaagacg gcgtagtttc gcaggcgctg 8640 
aaagaggtag ttgagggtgg tggcggtgtg ttctgccacg aagaagtaca taacccagcg R^nn 
tcgcaacgtg gattcgttga tatcccccaa ggcctcaagg cgctccatgg cctcgtagaa 



aaagaggtag ttgagggtgg tggcggtgtg ttctgccacg aagaagtaca taacccagcg 8700 

8820 

aagacggatg agctcggcga cagtgtcgcg cacctcgcgc tcaaaggcta caggggcctc 8880 



gtccacggcg aagttgaaaa actgggagtt gcgcgccgac acggttaact cctcctccag 
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ttcttcttct tcaatctcct cttccataag ggcctcccct tcttcttctt ctggcggcgg 8940 
tgggggaggg gggacacggc ggcgacgacg gcgcaccggg aggcggtcga caaagcgctc 9000 
iTollotal ccgcggcgac ggcgcatggt ctcggtgacg gcgcggccgt tctcgcgggg 9060 
gcgcagttgg aagacgccgc ccgtcatgtc ccggttatgg gttggcgggg ggctgccatg 9120 
cggcagggat acggcgctaa cgatgcatct caacaattgt tgtgtaggta ctccgccgcc 9180 
gagggacctg agcgagtccg catcgaccgg atcggaaaac ctctcgagaa aggcgtctaa 9240 
ccagtcacag tcgcaaggta ggctgagcac cgtggcgggc ggcagcgggc ggcggtcggg 9300 
gttgtttctg gcggaggtgc tgctgatgat gtaattaaag taggcggtct tgagacggcg 9360 
gatggtcgac agaagcacca tgtccttggg tccggcctgc tgaatgcgca ggcggtcggc 9420 
catgccccag gcttcgtttt gacatcggcg caggtctttg tagtagtctt gcatgagcct 9480 
ttctaccggc acttcttctt ctccttcctc ttgtcctgca tctcttgcat ctatcgctgc 9540 
ggcggcggcg gagtttggcc gtaggtggcg ccctcttcct cccatgcgtg tgaccccgaa 9600 
gcccctcatc ggctgaagca gggctaggtc ggcgacaacg cgctcggcta atatggcctg 9660 
ctgcacctgc gtgagggtag actggaagtc atccatgtcc acaaagcggt ggtatgcgcc 9720 
cgtgttgatg gtgtaagtgc agttggccat aacggaccag ttaacggtct ggtgacccgg 9780 
ctgcgagagc tcggtgtacc tgagacgcga gtaagccctc gagtcaaata cgtagtcgtt 9840 
gcaagtccgc accaggtact ggtatcccac caaaaagtgc ggcggcggct ggcggtagag 9900 
gggccagcgt agggtggccg gggctccggg ggcgagatct tccaacataa ggcgatgata 9960 
tccgtagatg tacctggaca tccaggtgat gccggcggcg gtggtggagg cgcgcggaaa 10020 
gtcgcggacg cggttccaga tgttgcgcag cggcaaaaag tgctccatgg tcgggacgct 10080 
ctggccggtc aggcgcgcgc aatcgttgac gctctagacc gtgcaaaagg agagcctgta 10140 
agcgggcact cttccgtggt ctggtggata aattcgcaag ggtatcatgg cggacgaccg 10200 
gggttcgagc cccgtatccg gccgtccgcc gtgatccatg cggttaccgc ccgcgtgtcg 10260 
aacccaggtg tgcgacgtca gacaacgggg gagtgctcct tttggcttcc ttccaggcgc 10320 
ggcggctgct gcgctagctt ttttggccac tggccgcgcg cagcgtaagc ggttaggctg 10380 
gaaagcgaaa gcattaagtg gctcgctccc tgtagccgga gggttatttt ccaagggttg 10440 
agtcgcggga cccccggttc gagtctcgga ccggccggac tgcggcgaac gggggtttgc 10500 
ctccccgtca tgcaagaccc cgcttgcaaa ttcctccgga aacagggacg agcccctttt 10560 
ttgcttttcc cagatgcatc cggtgctgcg gcagatgcgc ccccctcctc agcagcggca 10620 
agagcaagag cagcggcaga catgcagggc accctcccct cctcctaccg cgtcaggagg 10680 
ggcgacatcc gcggttgacg cggcagcaga tggtgattac gaacccccgc ggcgccgggc 10740 
ccggcactac ctggacttgg aggagggcga gggcctggcg cggctaggag cgccctctcc 10800 
tgagcggcac ccaagggtgc agctgaagcg tgatacgcgt gaggcgtacg tgccgcggca 10860 
gaacctgttt cgcgaccgcg agggagagga gcccgaggag atgcgggatc gaaagttcca 10920 
cgcagggcgc gagctgcggc atggcctgaa tcgcgagcgg ttgctgcgcg aggaggactt 10980 
tgagcccgac gcgcgaaccg ggattagtcc cgcgcgcgca cacgtggcgg ccgccgacct 11040 
ggtaaccgca tacgagcaga cggtgaacca ggagattaac tttcaaaaaa gctttaacaa 11100 
ccacgtgcgt acgcttgtgg cgcgcgagga ggtggctata ggactgatgc atctgtggga 11160 
ctttgtaagc gcgctggagc aaaacccaaa tagcaagccg ctcatggcgc agctgttcct 11220 
tatagtgcag cacagcaggg acaacgaggc attcagggat gcgctgctaa acatagtaga 11280 
gcccgagggc cgctggctgc tcgatttgat aaacatcctg cagagcatag tggtgcagga 11340 
gcgcagcttg agcctggctg acaaggtggc cgccatcaac tattccatgc ttagcctggg 11400 
caagttttac gcccgcaaga tataccatac cccttacgtt cccatagaca aggaggtaaa 11460 
gatcgagggg ttctacatgc gcatggcgct gaaggtgctt accttgagcg acgacctggg 11520 
cgtttatcgc aacgagcgca tccacaaggc cgtgagcgtg agccggcggc gcgagctcag 11580 
cgaccgcgag ctgatgcaca gcctgcaaag ggccctggct ggcacgggca gcggcgatag 11640 
agaggccgag tcctactttg acgcgggcgc tgacctgcgc tgggccccaa gccgacgcgc 11700 
cctggaggca gctggggccg gacctgggct ggcggtggca cccgcgcgcg ctggcaacgt 11760 
cggcggcgtg gaggaatatg acgaggacga tgagtacgag ccagaggacg gcgagtacta 11820 
agcggtgatg tttctgatca gatgatgcaa gacgcaacgg acccggcggt gcgggcggcg 11880 
ctgcagagcc agccgtccgg ccttaactcc acggacgact ggcgccaggt catggaccgc 11940 
atcatgtcgc tgactgcgcg caatcctgac gcgttccggc agcagccgca ggccaaccgg 12000 
ctctccgcaa ttctggaagc ggtggtcccg gcgcgcgcaa accccacgca cgagaaggtg 12060 
ctggcgatcg taaacgcgct ggccgaaaac agggccatcc ggcccgacga ggccggcctg 12120 
gtctacgacg cgctgcttca gcgcgtggct cgttacaaca gcggcaacgt gcagaccaac 12180 
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ctggaccggc tggtggggga tgtgcgcgag gccgtggcgc agcgtgagcg cgcgcagcag 12240 
cagggcaScc tgggctccat ggttgcacta aacgccttcc tgagtacaca gcccgccaac 12300 
gtgccgcggg gacaggagga ctacaccaac tttgtgagcg cactgcggct aatggtgact 12360 
ga?aclccg? aaagtgaggt gtaccagtct gggccagact attttttcca Qaccagtaga 12420 
caaggcctgc agaccgtaaa cctgagccag gctttcaaaa acttgcaggg gctgtggggg 12480 
gtgcgggctc ccacaggcga ccgcgcgacc gtgtctagct tgctgacgcc caactcgcgc 12540 
ccgttgctgc tgctaatagc gcccttcacg gacagtggca gcgtgtcccg ggacacatac 12600 
ctaggtcact tgctgacact gtaccgcgag gccataggtc aggcgcatgt ggacgagcat 12660 
actttccagg agattacaag tgtcagccgc gcgctggggc aggaggacac gggcagcctg 12720 
gaggcaaccc taaactacct gctgaccaac cggcggcaga agatcccctc gttgcacagt 12780 
?taaacagcg aggaggagcg cattttgcgc tacgtgcagc agagcgtgag ^cttaacctg 12840 
atgcgcgacg gggtaacgcc cagcgtggcg ctggacatga ccgcgcgcaa ^atggaaccg 12900 
ggcatgtatg cctcaaaccg gccgtttatc aaccgcctaa tggactactt gcatcgcgcg 12960 
Sccgccgtga accccgagta tttcaccaat gccatcttga acccgcactg gctaccgccc 13020 
cctggtttct acaccggggg attcgaggtg cccgagggta acgatggatt cctctgggac 13080 
gacatagacg acagcgtgtt ttccccgcaa ccgcagaccc tgctagagtt g^aacagcgc 13140 
gagcaggcag aggcggcgct gcgaaaggaa agcttccgca ggccaagcag cttgtccgat 13200 
ctaggcgctg cggccccgcg gtcagatgct agtagcccat ttccaagctt gatagggtct 13260 
cttaccagca ctcgcaccac ccgcccgcgc ctgctgggcg aggaggagta cctaaacaac 13320 
tcgctgctgc agccgcagcg cgaaaaaaac ctgcctccgg catttcccaa caacgggata 13380 
gagagcctag tggacaagat gagtagatgg aagacgtacg cgcaggagca cagggacgtg 13440 
ccaggcccgc gcccgcccac ccgtcgtcaa aggcacgacc gtcagcgggg tctggtgtgg 13500 
gaggacgatg actcggcaga cgacagcagc gtcctggatt tgggagggag tggcaacccg 13560 
tttgcgcacc ttcgccccag gctggggaga atgttttaaa aaaaaaaaaa gcatgatgca 13620 
aaataaaaaa ctcaccaagg ccatggcacc gagcgttggt tttcttgtat tccccttagt 13680 
atgcggcgcg cggcgatgta tgaggaaggt cctcctccct cctacgagag tgtggtgagc 13740 
gcggcgccag tggcggcggc gctgggttct cccttcgatg ctcccctgga cccgccgttt 13800 
gtgcctccgc ggtacctgcg gcctaccggg gggagaaaca gcatccgtta ctctgagttg 13860 
gcacccctat tcgacaccac ccgtgtgtac ctggtggaca acaagtcaac ggatgtggca 13920 
tccctgaact accagaacga ccacagcaac tttctgacca cggtcattca aaacaatgac 13980 
tacagcccgg gggaggcaag cacacagacc atcaatcttg acgaccggtc gcgctggggc 14040 
ggcgacctga aaaccatcct gcataccaac atgccaaatg tgaacgagtt catgtttacc 14100 
aataagttta aggcgcgggt gatggtgtcg cgcttgccta ctaaggacaa tcaggtggag 14160 
ctgaaatacg agtgggtgga gttcacgctg cccgagggca actactccga gaccatgacc 14220 
atagacctta tgaacaacgc gatcgtggag cactacttga aagtgggcag acagaacggg 14280 
gttctggaaa gcgacatcgg ggtaaagttt gacacccgca acttcagact ggggtttgac 14340 
cccgtcactg gtcttgtcat gcctggggta tatacaaacg aagccttcca tccagacatc 14400 
attttgctgc caggatgcgg ggtggacttc acccacagcc gcctgagcaa cttgttgggc 14460 
atccgcaagc ggcaaccctt ccaggagggc tttaggatca cctacgatga tctggagggt 14520 
ggtaacattc ccgcactgtt ggatgtggac gcctaccagg cgagcttgaa agatgacacc 14580 
gaacagggcg ggggtggcgc aggcggcagc aacagcagtg gcagcggcgc ggaagagaac 14640 
?ccaacgcgg cSgccgcggc aatgcagccg gtggaggaca tgaacgatca tgccattcgc 14700 
ggcgacacct ttgccacacg ggctgaggag aagcgcgctg aggccgaagc agcggccgaa 14760 
gctgccgccc ccgctgcgca acccgaggtc gagaagcctc agaagaaacc ggtgatcaaa 14820 
cccctgacag aggacagcaa gaaacgcagt tacaacctaa taagcaatga cagcaccttc 14880 
acccagtacc gcagctggta ccttgcatac aactacggcg accctcagac cggaatccgc 14940 
tcatggaccc tgctttgcac tcctgacgta acctgcggct cggagcaggt ctactggtcg 15000 
ttgccagaca tgatgcaaga ccccgtgacc ttccgctcca cgcgccagat cagcaacttt 15060 
ccggtggtgg gcgccgagct gttgcccgtg cactccaaga gcttctacaa cgaccaggcc 15120 
gtctactccc aactcatccg ccagtttacc tctctgaccc acgtgttcaa tcgctttccc 15180 
gagaaccaga ttttggcgcg cccgccagcc cccaccatca ccaccgtcag tgaaaacgtt 15240 
cctgctctca cagatcacgg gacgctaccg ctgcgcaaca gcatcggagg agtccagcga 15300 
gtgaccatta ctgacgccag acgccgcacc tgcccctacg tttacaaggc cctgggcata 15360 
gtctcgccgc gcgtcctatc gagccgcact ttttgagcaa gcatgtccat ccttatatcg 15420 
cccagcaata acacaggctg gggcctgcgc ttcccaagca agatgtttgg cggggccaag 15480 
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aagcgctccg 
cacaaacgcg 
gaggcgcgca 
accgtggtgc 
cgtcgccacc 
cgcgcacgtc 
attgtcactg 
agtgctatga 
ctgcgcgtgc 
gactcgtact 
aaaatcaaag 
gaagagcagg 
gatgatgaac 
cagtggaaag 
cccggtgagc 
gacctgcttg 
gacatgctgg 
ctgcagcagg 
tctggtgact 
gtcttggaaa 
aagcaggtgg 
agcaccagta 
gcggtggcgg 
gtgcaaacgg 
aagtacggcg 
acccccggct 
accaccactg 
gtgcgcaggg 
cccagcatcg 
ctccgtttcc 
cacggcctga 
cgcatgcgcg 
gtgcccggaa 
atgtggaaaa 
ttgtagaatg 
catgggaaac 
ctcgctgtgg 
ctggaacagc 
aaaggtggta 
agtgcaaaat 
ggccgtggag 
agaaactctg 
cctgcccacc 
cgtaacgctg 
gaccgccgtt 
gcgatcgttg 
tctgggggtg 
tgtcatgtat 
ccaagatggc 
acgcctcgga 
tcagcctgaa 
accggtccca 
cgtacaaggc 
cgtactttga 
ctgcctacaa 



accaacaccc 
gccgcactgg 
actacacgcc 
gcggagcccg 
gccgccgacc 
gcaccggccg 
tgccccccag 
ctcagggtcg 
ccgtgcgcac 
gttgtatgta 
aagagatgct 
attacaagcc 
ttgacgacga 
gtcgacgcgt 
gctccacccg 
agcaggccaa 
cgttgccgct 
tgctgcccgc 
tggcacccac 
aaatgaccgt 
cgccgggact 
ttgccaccgc 
atgccgcggt 
acccgtggat 
ccgccagcgc 
atcgtggcta 
gaacccgccg 
tggctcgcga 
tttaaaagcc 
cggtgccggg 
cgggcggcat 
gcggtatcct 
ttgcatccgt 
atcaaaataa 
gaagacatca 
tggcaagata 
agcggcatta 
agcacaggcc 
gatggcctgg 
aagattaaca 
acagtgtctc 
gtgacgcaaa 
acccgtccca 
gacctgcctc 
gttgtaaccc 
cggcccgtag 
caatccctga 
gcgtccatgt 
taccccttcg 
gtacctgagc 
taacaagttt 
gcgtttgacg 
gcggttcacc 
catccgcggc 
cgccctggct 



agtgcgcgtg 
gcgcaccacc 
cacgccgcca 
gcgctatgct 
cggcactgcc 
acgggcggcc 
gtccaggcga 
caggggcaac 
ccgccccccg 
tccagcggcg 
ccaggtcatc 
ccgaaagcta 
ggtggaactg 
aaaacgtgtt 
cacctacaag 
cgagcgcctc 
ggacgagggc 
gcttgcaccg 
cgtgcagctg 
ggaacctggg 
gggcgtgcag 
cacagagggc 
gcaggcggtc 
gtttcgcgtt 
gctactgccc 
cacctaccgc 
ccgccgtcgc 
aggaggcagg 
ggtctttgtg 
attccgagga 
gcgtcgtgcg 
gcccctcctt 
ggccttgcag 
aaagtctgga 
actttgcgtc 
tcggcaccag 
aaaatttcgg 
agatgctgag 
cctctggcat 
gtaagcttga 
cagaggggcg 
tagacgagcc 
tcgcgcccat 
cccccgccga 
gtcctagccg 
ccagtggcaa 
agcgccgacg 
cgccgccaga 
atgatgccgc 
cccgggctgg 
agaaacccca 
ctgcggttca 
ctagctgtgg 
gtgctggaca 
cccaagggtg 



cgcgggcact 
gtcgatgacg 
ccagtgtcca 
aaaatgaaga 
gcccaacgcg 
atgcgggccg 
cgagcggccg 
gtgtattggg 
cgcaactaga 
gcggcgcgca 
gcgccggaga 
aagcgggtca 
ctgcacgcta 
ttgcgacccg 
cgcgtgtatg 
ggggagtttg 
aacccaacac 
tccgaagaaa 
atggtaccca 
ctggagcccg 
accgtggacg 
atggagacac 
gctgcggccg 
tcagcccccc 
gaatatgccc 
cccagaagac 
cgtcgccagc 
accctggtgc 
gttcttgcag 
agaatgcacc 
caccaccggc 
attccactga 
gcgcagagac 
ctctcacgct 
tctggccccg 
caatatgagc 
ttccaccgtt 
ggataagttg 
tagcggggtg 
tccccgccct 
tggcgaaaag 
tccctcgtac 
ggctaccgga 
cacccagcag 
cgcgtccctg 
ctggcaaagc 
atgcttctga 
ggagctgctg 
agtggtctta 
tgcagtttgc 
cggtggcgcc 
tccctgtgga 
gtgataaccg 
ggggccctac 
ccccaaatcc 



accgcgcgcc 
ccatcgacgc 
cagtggacgc 
gacggcggag 
cggcggcggc 
ctcgaaggct 
ccgcagcagc 
tgcgcgactc 
ttgcaagaaa 
acgaagctat 
tctatggccc 
aaaagaaaaa 
ccgcgcccag 
gcaccaccgt 
atgaggtgta 
cctacggaaa 
ctagcctaaa 
agcgcggcct 
agcgccagcg 
aggtccgcgt 
ttcagatacc 
aaacgtcccc 
cgtccaagac 
ggcgcccgcg 
tacatccttc 
gagcaactac 
ccgtgctggc 
tgccaacagc 
atatggccct 
gtaggagggg 
ggcggcgcgc 
tcgccgcggc 
actgattaaa 
cgcttggtcc 
cgacacggct 
ggtggcgcct 
aagaactatg 
aaagagcaaa 
gtggacctgg 
cccgtagagg 
cgtccgcgcc 
gaggaggcac 
gtgctgggcc 
aaacctgtgc 
cgccgcgccg 
acactgaaca 
tagctaacgt 
agccgccgcg 
catgcacatc 
ccgcgccacc 
tacgcacgac 
ccgtgaggat 
tgtgctggac 
ttttaagccc 
ttgcgaatgg 



ctggggcgcg 
ggtggtggag 
ggccattcag 
gcgcgtagca 
cctgcttaac 
ggccgcgggt 
cgcggccatt 
ggttagcggc 
aaactactta 
gtccaagcgc 
cccgaagaag 
gaaagatgat 
gcgacgggta 
agtctttacg 
cggcgacgag 
gcggcataag 
gcccgtaaca 
aaagcgcgag 
actggaagat 
gcggccaatc 
cactaccagt 
ggttgcctca 
ctctacggag 
ccgttcgagg 
cattgcgcct 
ccgacgccga 
cccgatttcc 
gcgctaccac 
cacctgccgc 
catggccggc 
gtcgcaccgt 
gattggcgcc 
aacaagttgc 
tgtaactatt 
cgcgcccgtt 
tcagctgggg 
gcagcaaggc 
atttccaaca 
ccaaccaggc 
agcctccacc 
ccgacaggga 
taaagcaagg 
agcacacacc 
tgccaggccc 
ccagcggtcc 
gcatcgtggg 
gtcgtatgtg 
cgcccgcttt 
tcgggccagg 
gagacgtact 
gtgaccacag 
actgcgtact 
atggcttcca 
tactctggca 
gatgaagctg 



15540 
15600 
15660 
15720 
15780 
15840 
15900 
15960 
16020 
16080 
16140 
16200 
16260 
16320 
16380 
16440 
16500 
16560 
16620 
16680 
16740 
16800 
16860 
16920 
16980 
17040 
17100 
17160 
17220 
17280 
17340 
17400 
17460 
17520 
17580 
17640 
17700 
17760 
17820 
17880 
17940 
18000 
18060 
18120 
18180 
18240 
18300 
18360 
18420 
18480 
18540 
18600 
18660 
18720 
18780 



-7- 



21050YP 



ctactgctct 
agcaagctga 
ttacaaagga 
catttcaacc 
cagctgggag 
aacccacaaa 
aaagtcaagt 
acttgactcc 
atatttctta 
ctatgcccaa 
acaacagcac 
tagatttgca 
atagaaccag 
gaattattga 
gtgtgattaa 
gggaaaaaga 
ccatggaaat 
tgtatttgcc 
acacctacga 
accttggagc 
gcaatgctgg 
acatccaggt 
acacctacga 
atgacctaag 
tcttccccat 
acgaccagtc 
acgctaccaa 
ccttcacgcg 
acacctactc 
agaaggtggc 
cccccaacga 
gtaacatgac 
agggcttcta 
agcccatgag 
tcctacacca 
gacaggccta 
ttacccagaa 
ttatgtccat 
acgcgctaga 
tgtttgaagt 
tgtacctgcg 
aacaacagct 
tggttgtggg 
acacaagctc 
gatggccttt 
ttctgaccag 
cgccattgct 
ggggcccaac 
ctggccccaa 
ctccatgctc 
cagcttcctg 
cacttctttt 
aggcaaatgc 
cgccgtttaa 
gttgcgatac 



tgaaataaac 
gcagcaaaaa 
gggtattcaa 
tgaacctcaa 
agtcctaaaa 
tgaaaatgga 
ggaaatgcaa 
taaagtggta 
catgcccact 
caggcctaat 
gggtaatatg 
agacagaaac 
gtacttttct 
aaatcatgga 
tacagagact 
tgctacagaa 
caatctaaat 
cgacaagcta 
ctacatgaac 
acgctggtcc 
cctgcgctac 
gcctcagaag 
gtggaacttc 
ggttgacgga 
ggcccacaac 
ctttaacgac 
cgtgcccata 
ccttaagact 
tggctctata 
cattaccttt 
gtttgaaatt 
caaagactgg 
tatcccagag 
ccgtcaggtg 
acacaacaac 
ccctgctaac 
aaagtttctt 
gggcgcactc 
catgactttt 
ctttgacgtg 
cacgcccttc 
gccgccatgg 
ccatattttt 
gcctgcgcca 
gcctggaacc 
cgactcaagc 
tcttcccccg 
tcggccgcct 
actcccatgg 
aacagtcccc 
gagcgccact 
tgtcacttga 
ttttatttgt 
aaatcaaagg 
tggtgtttag 



ctagaagaag 
actcacgtat 
ataggtgtcg 
ataggagaat 
aagactaccc 
gggcaaggca 
tttttctcaa 
ttgtacagtg 
attaaggaag 
tacattgctt 
ggtgttctgg 
acagagcttt 
atgtggaatc 
actgaagatg 
cttaccaagg 
ttttcagata 
gccaacctgt 
aagtacagtc 
aagcgagtgg 
cttgactata 
cgctcaatgt 
ttctttgcca 
aggaaggatg 
gccagcatta 
accgcctcca 
tatctctccg 
tccatcccct 
aaggaaaccc 
ccctacctag 
gactcttctg 
aagcgctcag 
ttcctggtac 
agctacaagg 
gtggatgata 
tctggatttg 
ttcccctatc 
tgcgatcgca 
acagacctgg 
gaggtggatc 
gtccgtgtgc 
tcggccggca 
gctccagtga 
tgggcaccta 
tagtcaatac 
cgcactcaaa 
aggtttacca 
accgctgtat 
gtggactatt 
atcacaaccc 
aggtacagcc 
cgccctactt 
aaaacatgta 
acactctcgg 
ggttctgccg 
tgctccactt 



aggacgatga 
ttgggcaggc 
aaggtcaaac 
ctcagtggta 
caatgaaacc 
ttcttgtaaa 
ctactgaggc 
aagatgtaga 
gtaactcacg 
ttagggacaa 
cgggccaagc 
cataccagct 
aggctgttga 
aacttccaaa 
taaaacctaa 
aaaatgaaat 
ggagaaattt 
cttccaacgt 
tggctcccgg 
tggacaacgt 
tgctgggcaa 
ttaaaaacct 
ttaacatggt 
agtttgatag 
cgcttgaggc 
ccgccaacat 
cccgcaactg 
catcactggg 
atggaacctt 
tcagctggcc 
ttgacgggga 
aaatgctagc 
accgcatgta 
ctaaatacaa 
ttggctacct 
cgcttatagg 
ccctttggcg 
gccaaaacct 
ccatggacga 
accagccgca 
acgccacaac 
gcaggaactg 
tgacaagcgc 
ggccggtcgc 
aacatgctac 
gtttgagtac 
aacgctggaa 
ctgctgcatg 
caccatgaac 
caccctgcgt 
ccgcagccac 
aaaataatgt 
gtgattattt 
cgcatcgcta 
aaactcaggc 



caacgaagac 
gccttattct 
acctaaatat 
cgaaacagaa 
atgttacggt 
gcaacaaaat 
agccgcaggc 
tatagaaacc 
agaactaatg 
ttttattggt 
atcgcagttg 
tttgcttgat 
cagctatgat 
ttactgcttt 
aacaggtcag 
aagagttgga 
cctgtactcc 
aaaaatttct 
gctagtggac 
caacccattt 
tggtcgctat 
ccttctcctg 
tctgcagagc 
catttgcctt 
catgcttaga 
gctctaccct 
ggcggctttc 
ctcgggctac 
ttacctcaac 
tggcaatgac 
gggttacaac 
taactataac 
ctccttcttt 
ggactaccaa 
tgcccccacc 
caagaccgca 
catcccattc 
tctctacgcc 
gcccaccctt 
ccgcggcgtc 
ataaagaagc 
aaagccattg 
tttccaggct 
gagactgggg 
ctctttgagc 
gagtcactcc 
aagtccaccc 
tttctccacg 
cttattaccg 
cgcaaccagg 
agtgcgcaga 
actagagaca 
acccccaccc 
tgcgccactg 
acaaccatcc 



gaagtagacg 
ggtataaata 
gccgataaaa 
attaatcatg 
tcatatgcaa 
ggaaagctag 
aatggtgata 
ccagacactc 
ggccaacaat 
ctaatgtatt 
aatgctgttg 
tccattggtg 
ccagatgtta 
ccactgggag 
gaaaatggat 
aataattttg 
aacatagcgc 
gataacccaa 
tgctacatta 
aaccaccacc 
gtgcccttcc 
ccgggctcat 
tccctaggaa 
tacgccacct 
aacgacacca 
atacccgcca 
cgcggctggg 
gacccttatt 
cacaccttta 
cgcctgctta 
gttgcccagt 
attggctacc 
agaaacttcc 
caggtgggca 
atgcgcgaag 
gttgacagca 
tccagtaact 
aactccgccc 
ctttatgttt 
atcgaaaccg 
aagcaacatc 
tcaaagatct 
ttgtttctcc 
gcgtacactg 
cctttggctt 
tgcgccgtag 
aaagcgtaca 
cctttgccaa 
gggtacccaa 
aacagctcta 
ttaggagcgc 
ctttcaataa 
ttgccgtctg 
gcagggacac 
gcggcagctc 



18840 
18900 
18960 
19020 
19080 
19140 
19200 
19260 
19320 
19380 
19440 
19500 
19560 
19620 
19680 
19740 
19800 
19860 
19920 
19980 
20O40 
20100 
20160 
20220 
20280 
20340 
20400 
20460 
20520 
20580 
20640 
20700 
20760 
20820 
20880 
20940 
21000 
21060 
21120 
21180 
21240 
21300 
21360 
21420 
21480 
21540 
21600 
21660 
21720 
21780 
21840 
21900 
21960 
22020 
22080 
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ggtgaagttt tcactccaca ggctgcgcac catcaccaac gcgtttagca ggtcgggcgc 22140 
cgatatcttg aagtcgcagt tggggcctcc gccctgcgcg cgcgagttgc gatacacagg 22200 
gttgcagcac tggaacacta tcagcgccgg gtggtgcacg ctggccagca cgctcttgtc 22260 
ggagatcaga tccgcgtcca ggtcctccgc gttgctcagg gcgaacggag tcaactttgg 22320 
tagctgcctt cccaaaaagg gcgcgtgccc aggctttgag ttgcactcgc accgtagtgg 22380 
catcaaaagg tgaccgtgcc cggtctgggc gttaggatac agcgcctgca taaaagcctt 22440 
gatctgctta aaagccacct gagcctttgc gccttcagag aagaacatgc cgcaagactt 22500 
gccggaaaac tgattggccg gacaggccgc gtcgtgcacg cagcaccttg cgtcggtgtt 22560 
ggagatctgc accacatttc ggccccaccg gttcttcacg atcttggcct tgctagactg 22 620 
ctccttcagc gcgcgctgcc cgttttcgct cgtcacatcc atttcaatca cgtgctcctt 22680 
atttatcata atgcttccgt gtagacactt aagctcgcct tcgatctcag cgcagcggtg 22740 
cagccacaac gcgcagcccg tgggctcgtg atgcttgtag gtcacctctg caaacgactg 22800 
caggtacgcc tgcaggaatc gccccatcat cgtcacaaag gtcttgttgc tggtgaaggt 22860 
cagctgcaac ccgcggtgct cctcgttcagccaggtcttg catacggccg ccagagcttc 2292 0 
cacttggtca ggcagtagtt tgaagttcgc ctttagatcg ttatccacgt ggtacttgtc 22980 
catcagcgcg cgcgcagcct ccatgccctt ctcccacgca gacacgatcg gcacactcag 23040 
cgggttcatc accgtaattt cactttccgc ttcgctgggc tcttcctctt cctcttgcgt 23100 
ccgcatacca cgcgccactg ggtcgtcttc attcagccgc cgcactgtgc gcttacctcc 23160 
tttgccatgc ttgattagca ccggtgggtt gctgaaaccc accatttgta gcgccacatc 23Z2U 
ttctctttct tcctcgctgt ccacgattac ctctggtgat ggcgggcgct cgggcttggg 23280 
agaagggcgc ttctttttct tcttgggcgc aatggccaaa tccgccgccg aggtcgatgg 23340 
ccgcgggctg ggtgtgcgcg gcaccagcgc gtcttgtgat gagtcttcct cgtcctcgga 23400 
ctcgatacgc cgcctcatcc gcttttttgg gggcgcccgg ggaggcggcg gcgacgggga 23460 
cggggacgac acgtcctcca tggttggggg acgtcgcgcc gcaccgcgtc cgcgctcggg 23520 
ggtggtttcg cgctgctcct cttcccgact ggccatttcc ttctcctata ggcagaaaaa 23580 
gatcatggag tcagtcgaga agaaggacag cctaaccgcc ccctctgagt tcgccaccac 23640 
cgcctccacc gatgccgcca acgcgcctac caccttcccc gtcgaggcac ccccgcttga 23700 
ggaggaggaa gtgattatcg agcaggaccc aggttttgta agcgaagacg acgaggaccg 23760 
ctcagtacca acagaggata aaaagcaaga ccaggacaac gcagaggcaa acgaggaaca 23820 
agtcgggcgg ggggacgaaa ggcatggcga ctacctagat gtgggagacg acgtgctgtt 23880 
gaagcatctg cagcgccagt gcgccattat ctgcgacgcg ttgcaagagc gcagcgatgt 23940 
gcccctcgcc atagcggatg tcagccttgc ctacgaacgc cacctattct caccgcgcgt 24000 
accccccaaa cgccaagaaa acggcacatg cgagcccaac ccgcgcctca acttctaccc 24060 
cgtatttgcc gtgccagagg tgcttgccac ctatcacatc tttttccaaa actgcaagat 24120 
acccctatcc tgccgtgcca accgcagccg agcggacaag cagctggcct tgcggcaggg 24180 
cgctgtcata cctgatatcg cctcgctcaa cgaagtgcca aaaatctttg agggtcttgg 24240 
acgcgacgag aagcgcgcgg caaacgctct gcaacaggaa aacagcgaaa atgaaagtca 24300 
ctctggagtg ttggtggaac tcgagggtga caacgcgcgc ctagccgtac taaaacgcag 24360 
catcgaggtc acccactttg cctacccggc acttaaccta ccccccaagg tcatgagcac 24420 
agtcatgagt gagctgatcg tgcgccgtgc gcagcccctg gagagggatg caaatttgca 24480 
agaacaaaca gaggagggcc tacccgcagt tggcgacgag cagctagcgc gctggcttca 24540 
aacgcgcgag cctgccgact tggaggagcg acgcaaacta atgatggccg cagtgctcgt 24600 
taccgtggag cttgagtgca tgcagcggtt ctttgctgac ccggagatgc agcgcaagct 24660 
agaggaaaca ttgcactaca cctttcgaca gggctacgta cgccaggcct gcaagatctc 24720 
caacgtggag ctctgcaacc tggtctccta ccttggaatt ttgcacgaaa accgccttgg 24780 
gcaaaacgtg cttcattcca cgctcaaggg cgaggcgcgc cgcgactacg tccgcgactg 24840 
cgtttactta tttctatgct acacctggca gacggccatg ggcgtttggc agcagtgctt 24900 
ggaggagtgc aacctcaagg agctgcagaa actgctaaag caaaacttga aggacctatg 24960 
gacggccttc aacgagcgct ccgtggccgc gcacctggcg gacatcattt tccccgaacg 25020 
cctgcttaaa accctgcaac agggtctgcc agacttcacc agtcaaagca tgttgcagaa 25080 
ctttaggaac tttatcctag agcgctcagg aatcttgccc gccacctgct gtgcacttcc 25140 
tagcgacttt gtgcccatta agtaccgcga atgccctccg ccgctttggg gccactgcta 25200 
ccttctgcag ctagccaact accttgccta ccactctgac ataatggaag acgtgagcgg 25260 
tgacggtcta ctggagtgtc actgtcgctg caacctatgc accccgcacc gctccctggt 25320 
ttgcaattcg cagctgctta acgaaagtca aattatcggt acctttgagc tgcagggtcc 25380 
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ctcgcctgac 
ggcttacctt 
agaccaatcc 
tcttggccaa 
gggggtttac 
gccctatcag 
agctgccgcc 
tggacgagga 
aggtcgaaga 
cccagaaatc 
cactgcccgt 
ccaagcagcc 
gcgggcacaa 
cccgccgctt 
accgtcatct 
cagaagcaaa 
gcagcagcag 
cttagaaaca 
caagagctga 
aaaagcgaag 
tgcgcgctga 
cgtcatctcc 
gaaattccca 
gcccaagact 
gtcaacggaa 
acacctcgta 
cccgctccca 
tcaggggcgc 
actcacctga 
cttggtctcc 
cctcgtcagg 
ggaactctgc 
cctcccggcc 
gacggctacg 
cactgtcgcc 
cccgaggatc 
gcccgtagcc 
ccctgtgttc 
tgccatctct 
ccatcctgta 
tacttttaac 
acgagagaac 
ccgggaacgt 
agactttttc 
aacccttagg 
actctacggg 
ttgtgattct 
tgcacatttg 
gtacataatc 
ttttaaggag 
tataaaatgc 
gtatgctgtt 
ccagggtaaa 
taccatgtac 
tggcactttc 



gaaaagtccg 
cgcaaatttg 
cgcccgccta 
ttgcaagcca 
ttggaccccc 
cagcagccgc 
gccacccacg 
ggaggaggac 
ggtgtcagac 
ggcaaccggt 
tcgccgaccc 
gccgccgtta 
gaacgccata 
tcttctctac 
ctacagccca 
ggcgaccgga 
gaggaggagc 
ggatttttcc 
aaataaaaaa 
atcagcttcg 
ctcttaagga 
agcggccaca 
cgccctacat 
actcaacccg 
tacgcgccca 
ataaccttaa 
ccactgtggt 
agcttgcggg 
caatcagagg 
gtccggacgg 
caatcctaac 
aatttattga 
actatccgga 
actgaatgtt 
gccacaagtg 
atatcgaggg 
tgattcggga 
tcactgtgat 
gtgctgagta 
aacgccaccg 
atctctccct 
ctctccgagc 
acgagtgcgt 
cggacagacc 
gtattaggcc 
ctattctaat 
ctttattctt 
catttattgt 
ctaggtttac 
ccagcctgta 
accacagaac 
tatgctattt 
agtcataaaa 
atgagcaaac 
tgctgcactg 



cggctccggg 
tacctgagga 
atgcggagct 
tcaacaaagc 
agtccggcga 
gggcccttgc 
gacgaggagg 
atgatggaag 
gaaacaccgt 
tccagcatgg 
aaccgtagat 
gcccaagagc 
gttgcttgct 
catcacggcg 
tactgcaccg 
tagcaagact 
gctgcgtctg 
cactctgtat 
caggtctctg 
gcgcacgctg 
ctagtttcgc 
cccggcgcca 
gtggagttac 
aataaactac 
ccgaaaccga 
tccccgtagt 
acttcccaga 
cggctttcgt 
gcgaggtatt 
gacatttcag 
tctgcagacc 
ggagtttgtg 
tcaatttatt 
aagtggagag 
ctttgcccgc 
cccggcgcac 
gtttacccag 
ttgcaactgt 
taataaatac 
tcttcacccg 
ctgtgattta 
tcagctactc 
caccggccgc 
tcaataactc 
aaaggcgcag 
tcaggtttct 
atactaacgc 
cagcttttta 
tcacccttgc 
atgttacatt 
atgaaaagct 
ggcagccagg 
cttttatgta 
agtataagtt 
ctatgctaat 



gttgaaactc 
ctaccacgcc 
taccgcctgc 
ccgccaagag 
ggagctcaac 
ttcccaggat 
aatactggga 
actgggagag 
caccctcggt 
ctacaacctc 
gggacaccac 
aacaacagcg 
tgcaagactg 
tggccttccc 
gcggcagcgg 
ctgacaaagc 
gcgcccaacg 
gctatatttc 
cgatccctca 
gaagacgcgg 
gccctttctc 
gcacctgttg 
cagccacaaa 
atgagcgcgg 
attctcctgg 
tggcccgctg 
gacgcccagg 
cacagggtgc 
cagctcaacg 
atcggcggcg 
tcgtcctctg 
ccatcggtct 
cctaactttg 
gcagagcaac 
gactccggtg 
ggcgtccggc 
cgccccctgc 
cctaaccctg 
agaaattaaa 
cccaagcaaa 
caacagtttc 
catcagaaaa 
tgcaccacac 
tgtttaccag 
ctactgtggg 
ctagaatcgg 
ttctctgcct 
aacgctgggg 
gtcagcccac 
cgcagctgaa 
gcttattcgc 
tgacactaca 
tacttttcca 
gtggccccca 
tacagtgctc 



actccggggc 
cacgagatta 
gtcattaccc 
tttctgctac 
ccaatccccc 
ggcacccaaa 
cagtcaggca 
cctagacgag 
cgcattcccc 
cgctcctcag 
tggaaccagg 
ccaaggctac 
tgggggcaac 
ccgtaacatc 
cagcaacagc 
ccaagaaatc 
aacccgtatc 
aacagagcag 
cccgcagctg 
aggctctctt 
aaatttaagc 
tcagcgccat 
tgggacttgc 
gaccccacat 
aacaggcggc 
ccctggtgta 
ccgaagttca 
ggtcgcccgg 
acgagtcggt 
ccggccgctc 
agccgcgctc 
actttaaccc 
acgcggtaaa 
tgcgcctgaa 
agttttgcta 
ttaccgccca 
tagttgagcg 
gattacatca 
atatactggg 
ccaaggcgaa 
aacccagacg 
aacaccaccc 
ctaccgcctg 
aacaggaggt 
gtttatgaac 
ggttggggtt 
aaggctcgcc 
tcgccaccca 
ggtaccaccc 
gctaatgagt 
cacaaaaaca 
gagtataatg 
ttttatgaaa 
caaaattgtg 
gctttggtct 



tgtggacgtc 
ggttctacga 
agggccacat 
gaaagggacg 
cgccgccgca 
aagaagctgc 
gaggaggttt 
gaagcttccg 
tcgccggcgc 
gcgccgccgg 
gccggtaagt 
cgctcatggc 
atctccttcg 
ctgcattact 
agcggccaca 
cacagcggcg 
gacccgcgag 
gggccaagaa 
cctgtatcac 
cagtaaatac 
gcgaaaacta 
tatgagcaag 
ggctggagct 
gatatcccgg 
tattaccacc 
ccaggaaagt 
gatgactaac 
gcagggtata 
gagctcctcg 
ttcattcacg 
tggaggcatt 
cttctcggga 
ggactcggcg 
acacctggtc 
ctttgaattg 
gggagagctt 
ggacagggga 
agatctttgt 
gctcctatcg 
ccttacctgg 
gagtgagtct 
tccttacctg 
accgtaaacc 
gagcttagaa 
aattcaagca 
attctctgtc 
gcctgctgtg 
agatgattag 
aaaaggtgga 
gcaccactct 
aaattggcaa 
ttacagtttt 
tgtgcgacat 
tggaaaacac 
gtaccctact 



25440 
25500 
25560 
25620 
25680 
25740 
25800 
25860 
25920 
25980 
26040 
26100 
26160 
26220 
26280 
26340 
26400 
26460 
26520 
26580 
26640 
26700 
26760 
26820 
26880 
26940 
27000 
27060 
27120 
27180 
27240 
27300 
27360 
27420 
27480 
27540 
27600 
27660 
27720 
27780 
27840 
27900 
27960 
28020 
28080 
28140 
28200 
28260 
28320 
28380 
28440 
28500 
28560 
28620 
28680 
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ctatattaaa 
taagttacaa 
aaaagttagc 
cattcccctg 
ggcttcctgg 
ccaactacag 
cggacttaca 
cttgggcatg 
catctgctgc 
acacccaaac 
tacagtatga 
cttttttgtg 
gccttcacag 
actgtggtca 
agacaccatc 
tgaaatttac 
cctccaagcc 
gctacaatga 
tgttctgcag 
caatagatgc 
ttgttgccgg 
aaatcagcta 
ggaattatta 
atgaatcaag 
ctcgtaaagc 
aagttgccaa 
actcagcact 
ctctgcaccc 
aaaaaaataa 
cagcagcacc 
ctttctccac 
tatcttcatg 
gtatccatat 
atcccccaat 
tctagttacc 
ggccggcaac 
gtcaaacata 
ggctgccgcc 
gctaaccgtg 
aggaaagcta 
tatcactgcc 
gcccatttat 
agacgaccta 
cttgcaaact 
tgtagcagga 
tccgtttgat 
ctcagcccac 
caattccaaa 
agccatagcc 
aaatcccctc 
tcctaaacta 
aaataatgat 
tgcagagaaa 
tacagtttca 
tgctcatctt 



tacaaaagca 
agctaatgtc 
attataatta 
aacaattgac 
atgtcagcat 
cgacccaccc 
tctaccacaa 
tggtggttct 
ctaaagcgca 
aatgatggaa 
ttaaatgaga 
cgtgctccac 
tctatttgct 
tcgcctttat 
cccagtacag 
tgtgactttt 
tcaaagacat 
aaaaagcgat 
taccatctta 
catgaaccac 
cggctttgtc 
ctttaatcta 
cagagcagcg 
agctccaaga 
aggccaaagt 
ccaagcgtca 
cggtagaaac 
ttattaagac 
taaagcatca 
tccttgccct 
aatctaaatg 
ttgttgcaga 
gacacggaaa 
gggtttcaag 
tccaatggca 
cttacctccc 
aacctggaaa 
gcacctctaa 
cacgactcca 
gccctgcaaa 
tcaccccctt 
acacaaaatg 
aacactttga 
aaagttactg 
ggactaagga 
gctcaaaacc 
aacttggata 
aagcttgagg 
attaatgcag 
aaaacaaaaa 
ggaactggcc 
aagctaactt 
gatgctaaac 
gttttggctg 
attataagat 



gacgcagctt 
accactaact 
gaataggatt 
tctatgtggg 
ctgactttgg 
taacagagat 
atacacccca 
ccatagcgct 
aacgcgcccg 
tccatagatt 
catgattcct 
attggctgcg 
ttacggattt 
ccagtgcatt 
ggacaggact 
ctgctgatta 
atatcatgca 
ctttccgaag 
gccctagcta 
ccaactttcc 
ccagccaatc 
acaggaggag 
cctgctagaa 
catggttaac 
cacctacgac 
gaaattggtg 
cgaaggctgc 
cctgtgcggt 
cttacttaaa 
cctcccagct 
gaatgtcagt 
tgaagcgcgc 
ccggtcctcc 
agagtccccc 
tgcttgcgct 
aaaatgtaac 
tatctgcacc 
tggtcgcggg 
aacttagcat 
catcaggccc 
taactactgc 
gaaaactagg 
ccgtagcaac 
gagccttggg 
ttgattctca 
aactaaatct 
ttaactacaa 
ttaacctaag 
gagatgggct 
ttggccatgg 
ttagttttga 
tgtggaccac 
tcactttggt 
ttaaaggcag 
ttgacgaaaa 



tattgaggaa 
gctttactcg 
taaacccccc 
atatgctcca 
ccagcacctg 
gaccaacaca 
agtttctgcc 
tatgtttgta 
accacccatc 
ggacggactg 
cgagttttta 
gtttctcaca 
gtcaccctca 
gactgggtct 
atagctgagc 
tttgcaccct 
gattcactcg 
cctggttata 
tatatcccta 
ccgcgcccgc 
agcctcgccc 
atgactgaca 
agacgcaggg 
ttgcaccagt 
agtaatacca 
gtcatggtgg 
attcactcac 
ctcaaagatc 
atcagttagc 
ctggtattgc 
ttcctcctgt 
aagaccgtct 
aactgtgcct 
tggggtactc 
caaaatgggc 
cactgtgagc 
cctcacagtt 
caacacactc 
tgccacccaa 
cctcaccacc 
cactggtagc 
actaaagtac 
tggtccaggt 
ttttgattca 
aaacagacgc 
aagactagga 
caaaggcctt 
cactgccaag 
tgaatttggt 
cctagaattt 
cagcacaggt 
accagctcca 
cttaacaaaa 
tttggctcca 
tggagtgcta 



aagaaaatgc 
ctgcttgcaa 
ggtcatttcc 
gcgctacaac 
tcccgcggat 
accaacgcgg 
tttgtcaata 
tgccttatta 
tatagtccca 
aaacacatgt 
tattactgac 
tcgaagtaga 
cgctcatctg 
gtgtgcgctt 
ttcttagaat 
atctgcgttt 
tatatggaat 
tgcaatcatc 
ccttgacatt 
tatgcttcca 
accttctccc 
ccctagatct 
cagcggccga 
gcaaaagggg 
ccggacaccg 
gagaaaagcc 
cttgtcaagg 
ttattccctt 
aaatttctgt 
agcttcctcc 
tcctgtccat 
gaagatacct 
tttcttactc 
tctttgcgcc 
aacggcctct 
ccacctctca 
acctcagaag 
accatgcaat 
ggacccctca 
accgatagca 
ttgggcattg 
ggggctcctt 
gtgactatta 
caaggcaata 
cttatacttg 
cagggccctc 
tacttgttta 

gggttgatgt 
tcacctaatg 
gattcaaaca 
gccattacag 
tctcctaact 
tgtggcagtc 
atatctggaa 
ctaaacaatt 



cttaatttac 
aacaaattca 
tgctcaatac 
cttgaagtca 
ttgttccagt 
ccgccgctac 
actgggataa 
ttatgtggct 
tcattgtgct 
tcttttctct 
ccttgttgcg 
ctgcattcca 
cagcctcatc 
tgcatatctc 
tctttaatta 
tgttccccga 
attccaagtt 
tctgttatgg 
ggctggaacg 
ctgcaacaag 
acccccactg 
agaaatggac 
gcaacagcgc 
tatcttttgt 
ccttagctac 
cattaccata 
acctgaggat 
taactaataa 
ccagtttatt 
tggctgcaaa 
ccgcacccac 
tcaaccccgt 
ctccctttgt 
tatccgaacc 
ctctggacga 
aaaaaaccaa 
ccctaactgt 
cacaggcccc 
cagtgtcaga 
gtacccttac 
acttgaaaga 
tgcatgtaac 
ataatacttc 
tgcaacttaa 
atgttagtta 
tttttataaa 
cagcttcaaa 
ttgacgctac 
caccaaacac 
aggctatggt 
taggaaacaa 
gtagactaaa 
aaatacttgc 
cagttcaaag 
ccttcctgga 



28740 
28800 
28860 
28920 
28980 
29040 
29100 
29160 
29220 
29280 
29340 
29400 
29460 
29520 
29580 
29640 
29700 
29760 
29820 
29880 
29940 
30000 
30060 
30120 
30180 
30240 
30300 
30360 
30420 
30480 
30540 
30600 
30660 
30720 
30780 
30840 
30900 
30960 
31020 
31080 
31140 
31200 
31260 
31320 
31380 
31440 
31500 
31560 
31620 
31680 
31740 
31800 
31860 
31920 
31980 
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cccagaatat 
tgttggattt 
taacattgtc 
tacactaaac 
ttcatgggac 
tttttcatac 
ttcaattgca 
gcttatacag 
ctccctccca 
tatcatgggt 
aacgctcatc 
ccagctgctg 
aagtccacgc 
gcagcagcgc 
cagtggtctc 
cacagcagcg 
tattgttcaa 
aacccacgtg 
cgctggacat 
taaacctctg 
gcccgccggc 
actcgtaacc 
cgtgcataca 
caacccattc 
cgttgtgcat 
cgcgggtttc 
accgagatcg 
ctgaagcaaa 
gatcgctctg 
gcttcgggtt 
gaataagcca 
ggaagagctg 
atgaagatct 
agaacagata 
cacgtccaag 
agcaccttca 
caaatcccga 
cagcctcaag 
ttcaaaagcg 
tgaacataat 
acaaaagaac 
ccgatgtaag 
ggcaaagcct 
gtaagctccg 
ttctgcataa 
caacaggaaa 
aaaaaaactg 
tcataatgta 
gaccgaaata 
taggaggtat 
gcctaggcaa 
ccataacagt 
ggcaccagct 
gactaaaaaa 
cctacgccca 



tggaacttta 
atgcctaacc 
agtcaagttt 
ggtacacagg 
tggtctggcc 
attgcccaag 
gaaaatttca 
atcaccgtac 
acacacagag 
aacagacata 
agtgatatta 
agccacaggc 
ctacatgggg 
gcgaataaac 
ctcagcgatg 
caccctgatc 
aatcccacag 
gccatcatac 
aaacattacc 
attaaacatg 
tatacactgc 
atggatcatc 
cttcctcagg 
ctgaatcagc 
tgtcaaagtg 
tgtctcaaaa 
tgttggtcgt 
accaggtgcg 
tgtagtagtt 
ctatgtaaac 
cacccagcca 
gaagaaccat 
attaagtgaa 
atggcatttg 
tggacgtaaa 
accatgccca 
atattaagtc 
cagcgaatca 
gaacattaac 
cgtgcaggtc 
ccacactgat 
cttgttgcat 
cgcgcaaaaa 
gaaccaccac 
acacaaaata 
aacaaccctt 
gtcaccgtga 
agactcggta 
gcccggggga 
aacaaaatta 
aatagcaccc 
cagccttacc 
caatcagtca 
tgacgtaacg 
gaaacgaaag 



gaaatggaga 
tatcagctta 
acttaaacgg 
aaacaggaga 
acaactacat 
aataaagaat 
agtcattttt 
cttaatcaaa 
tacacagtcc 
ttcttaggtg 
ataaactccc 
tgctgtccaa 
gtagagtcat 
tgctgccgcc 
attcgcaccg 
tcacttaaat 
tgcaaggcgc 
cacaagcgca 
tcttttggca 
gcgccatcca 
agggaaccgg 
atgctcgtca 
attacaagct 
gtaaatccca 
ttacattcgg 
ggaggtagac 
agtgtcatgc 
ggcgtgacaa 
gtagtatatc 
tccttcatgc 
acctacacat 
gttttttttt 
cgcgctcccc 
taagatgttg 
ggctaaaccc 
aataattctc 
cggccattgt 
tgattgcaaa 
aaaaataccg 
tgcacggacc 
tatgacacgc 
gggcggcgat 
agaaagcaca 
agaaaaagac 
aaataacaaa 
ataagcataa 
ttaaaaagca 
aacacatcag 
atacataccc 
ataggagaga 
tcccgctcca 
agtaaaaaag 
cagtgtaaaa 
gttaaagtcc 
ccaaaaaacc 



tcttactgaa 
tccaaaatct 
agacaaaact 
cacaactcca 
taatgaaata 
cgtttgtgtt 
cattcagtag 
ctcacagaac 
tttctccccg 
ttatattcca 
cgggcagctc 
cttgcggttg 
aatcgtgcat 
gccgctccgt 
cccgcagcat 
cagcacagta 
tgtatccaaa 
ggtagattaa 
tgttgtaatt 
ccaccatcct 
gactggaaca 
tgatatcaat 
cctcccgcgt 
cactgcaggg 
gcagcagcgg 
gatccctact 
caaatggaac 
acagatctgc 
cactctctca 
gccgctgccc 
tcgttctgcg 
ttattccaaa 
tccggtggcg 
cacaatggct 
ttcagggtga 
atctcgccac 
aaaaatctgc 
aattcaggtt 
cgatcccgta 
agcgcggcca 
atactcggag 
ataaaatgca 
tcgtagtcat 
accatttttc 
aaaacattta 
gacggactac 
ccaccgacag 
gttgattcac 
gcaggcgtag 
aaaacacata 
gaacaacata 
aaaacctatt 
aagggccaag 
acaaaaaaca 
cacaacttcc 



ggcacagcct 
cacggtaaaa 
aaacctgtaa 
agtgcatact 
tttgccacat 
atgtttcaac 
tatagcccca 
cctagtattc 
gctggcctta 
cacggtttcc 
acttaagttc 
cttaacgggc 
caggataggg 
cctgcaggaa 
aaggcgcctt 
actgcagcac 
gctcatggcg 
gtggcgaccc 
caccacctcc 
aaaccagctg 
atgacagtgg 
gttggcacaa 
tagaaccata 
aagacctcgc 
atgatcctcc 
gtacggagtg 
gccggacgta 
gtctccggtc 
aagcatccag 
tgataacatc 
agtcacacac 
agattatcca 
tggtcaaact 
tccaaaaggc 
atctcctcta 
cttctcaata 
tccagagcgc 
cctcacagac 
ggtcccttcg 
cttccccgcc 
ctatgctaac 
aggtgctgct 
gctcatgcag 
tctcaaacat 
aacattagaa 
ggccatgccg 
ctcctcggtc 
atcggtcagt 
agacaacatt 
aacacctgaa 
cagcgcttcc 
aaaaaaacac 
tgcagagcga 
cccagaaaac 
tcaaatcgtc 



atacaaacgc 
ctgccaaaag 
cactaaccat 
ctatgtcatt 
cctcttacac 
gtgtttattt 
ccaccacata 
aacctgccac 
aaaagcatca 
tgtcgagcca 
atgtcgctgt 
ggcgaaggag 
cggtggtgct 
tacaacatgg 
gtcctccggg 
agcaccacaa 
gggaccacag 
ctcataaaca 
cggtaccata 
gccaaaacct 
agagcccagg 
cacaggcaca 
tcccagggaa 
acgtaactca 
agtatggtag 
cgccgagaca 
gtcatatttc 
tcgccgctta 
gcgccccctg 
caccaccgca 
gggaggagcg 
aaacctcaaa 
ctacagccaa 
aaacggccct 
taaacattcc 
tatctctaag 
cctccacctt 
ctgtataaga 
cagggccagc 
aggaaccatg 
cagcgtagcc 
caaaaaatca 
ataaaggcag 
gtctgcgggt 
gcctgtctta 
gcgtgaccgt 
atgtccggag 
gctaaaaagc 
acagccccca 
aaaccctcct 
acagcggcag 
cactcgacac 
gtatatatag 
cgcacgcgaa 
acttccgttt 



32040 
32100 
32160 
32220 
32280 
32340 
32400 
32460 
32520 
32580 
32640 
32700 
32760 
32820 
32880 
32940 
33000 
33060 
33120 
33180 
33240 
33300 
33360 
33420 
33480 
33540 
33600 
33660 
33720 
33780 
33840 
33900 
33960 
34020 
34080 
34140 
34200 
34260 
34320 
34380 
34440 
34500 
34560 
34620 
34680 
34740 
34800 
34860 
34920 
34980 
35040 
35100 
35160 
35220 
35280 
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tcccacgtta cgtcacttcc cattttaaga aaactacaat tcccaacaca tacaagttac 35340 
tccgccctaa aacctacgtc acccgccccg ttcccacgcc ccgcgccacg tcacaaactc 35400 
caccccctca ttatcatatt ggcttcaatc caaaataagg tatattattg atgatgttaa 35460 
ttaagaattc ggatctgcga cgcgaggctg gatggccttc cccattatga ttcttctcgc 35520 
ttccggcggc atcgggatgc ccgcgttgca ggccatgctg tccaggcagg tagatgacga 35580 
ccatcaggga cagcttcaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct 35640 
ggcgtttttc cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca 35700 
gaggtggcga aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct 35760 
cgtjcgctct cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc 35820 
gggaagcgtg gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt 35880 
tcgctccaag ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc 35940 
cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc 36000 
cactggtaac aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg 36060 
gtggcctaac tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc 36120 
agttaccttc ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag 36180 
cggtggtttt tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga 36240 
tcctttgatc ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat 36300 
tttggtcatg agattatcaa aaaggatctt cacctagatc cttttaaatc aatctaaagt 36360 
atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 36420 
gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 36480 
atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 36540 
ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 36600 
cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 36660 
agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 36720 
cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 36780 
tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga 36840 
agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact 36900 
gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 36960 
gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caacacggga taataccgcg 37020 
ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 37080 
tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga 37140 
tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat 37200 
gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt 37260 
caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 37320 
atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac 37380 
gtctaagaaa ccattattat catgacatta acctataaaa ataggcgtat cacgaggccc 37440 
tttcgtcttc aagaattgga tccgaattct taat 



<210> 3 
<211> 37474 
<212> DNA 

<213> Artificial Secjuence 



<220> 

<223> DNA encoding pMRKAd5 HIV-1 
<400> 3 

aagaattaat tgtagtagtt attatatgga 
cccccacctc aaacactgca ccgcgccccg 
ccgccttcac actacaacgt tcacaccgcc 
actgcaaaaa ccacacgcgg ccacatgtgt 
cctacaacat catttaaacc cgcattggct 
cttattctcc ttcactttag acttattaaa 
tcccggcgcc cctgaaactg gcaaatgcac 
aaaggcgcaa ggcccagttt caaccgcaaa 



gag, noncoding 



ataaaaccta acttcggtta tactattact 60 
cacccttgcc ccgcccactg catcatcaca 120 
ttgtgtacat tcgctgccta caccgttttc 180 
ccttcactgt taaaagcgcg ccaaaatccg 240 
cattctaaac cggtaaaagc gcccttttga 300 
acacaatgag tatcgcgcat tataaacaga 360 
ctctgagcgg gtccacaaaa agagtccaca 420 
ataataatat ccgccggcgc taggtaacgt 480 
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atgcaacata ggtatagtat tatacatgta aatataaccg agtacaggtt gtaatggcgg 540 
tacaactgta actaataact gatcaataat tatcattagt taatgcccca gtaatcaagt 600 
atcgggtata tacctcaagg cgcaatgtat tgaatgccat ttaccgggcg gaccgactgg 660 
cgggttgctg ggggcgggta actgcagtta ttactgcata caagggtatc attgcggtta 720 
tccctgaaag gtaactgcag ttacccacct cataaatgcc atttgacggg tgaaccgtca 780 
tgtagttcac atagtatacg gttcatgcgg gggataactg cagttactgc catttaccgg 840 
gcggaccgta atacgggtca tgtactggaa taccctgaaa ggatgaaccg tcatgtagat 900 
gcataatcag tagcgataat ggtaccacta cgccaaaacc gtcatgtagt tacccgcacc 960 
tatcgccaaa ctgagtgccc ctaaaggttc agaggtgggg taactgcagt taccctcaaa 1020 
caaaaccgtg gttttagttg ccctgaaagg ttttacagca ttgttgaggc ggggtaactg 1080 
cgtttacccg ccatccgcac atgccaccct ccagatatat tcgtctcgag caaatcactt 1140 
ggcagtctag cggacctctg cggtaggtgc gacaaaactg gaggtatctt ctgtggccct 1200 
ggctaggtcg gaggcgccgg cccttgccac gtaaccttgc gcctaagggg cacggttctc 1260 
actctagatg gtacccacga tcccgaagac acgacagacc accactcgac ctgttcaccc 1320 
tcttctagtc cgactccgga ccaccgttct tcttcatgtt cgatttcgtg taacacaccc 1380 
ggaggtccct cgacctctcc aaacgacact tgggaccgga cgacctctgg agactcccca 1440 
cgtccgtcta ggacccggtc gaggtcggga gggacgtttg tccgagactc ctcgactcca 1500 
gggacatgtt gtgtcaccga tgggacatga cacacgtggt cttctaacta cacttcctgt 1560 
ggttcctccg ggacctcttc taactcctcc tcgtcttgtt caggttcttc ttccgggtcg 1620 
tccgacgacg accgtgtccg ttgaggtcgg . tccacagggt cttgatgggg taacacgtct 1680 
tggaggtccc ggtctaccac gtggtccggt agaggggggc ctgggactta cggacccact 1740 
tccaccacct cctcttccgg aagaggggac tccactaggg gtacaagaga cgggacagac 1800 
tcccacggtg gggggtcctg gacttgtggt acgacttgtg tcaccccccg gtagtccgac 1860 
ggtacgtcta cgacttcctc tggtagttac tcctccgacg actcaccctg tccgacgtag 1920 
gacacgtgcg accggggtaa cgggggccgg tctactccct cgggtccccg agactgtaac 1980 
gaccgtggtg gaggtgggag gtcctcgtct aaccgaccta ctggttgttg ggggggtagg 2040 
gacaccccct ttagatgttc tccacctagt aggacccgga cttgttctaa cactcctaca 2100 
tgagggggtg gaggtaggac ctgtagtccg tcccggggtt cctcgggaag tccctgatac 2160 
acctgtccaa gatgttctgg gactcccgac tcgtccggag ggtcctccac ttcttgacct 2220 
actgtctctg ggacgaccac gtcttacggt tgggactgac gttctggtag gacttccggg 2280 
acccgggacg acggtgggac ctcctctact actgtcggac ggtcccccac cccccgggac 2340 
cagtgttccg gtcccacgac cgactccggt acagggtcca ctggttgagg cggtggtagt 2400 
actacgtctc cccgttgaag tccttggtct ccttctgtca cttcacgaag ttgacaccgt 2460 
tccacccggt gtaacggttc ttgacatccc gggggtcctt cttcccgacg accttcacac 2520 
cgttcctccc ggtggtctac ttcctgacgt tactctccgt ccggttgaag gacccgtttt 2580 
agaccgggag ggtgttcccg tccggaccgt tgaaggaggt caggtccgga ctcgggtgtc 2640 
ggggagggct cctcaggaag tccaaacccc tcctcttctg gtgggggtcg gtcttcgtcc 2700 
tcgggtaact gttcctcgac atgggggacc ggagggactc cagggacaaa ccgttgctgg 2760 
ggaggagggt cattttattt cgggcccgtc tagacgacac ggaagatcaa cggtcggtag 2820 
acaacaaacg gggagggggc acggaaggaa ctgggacctt ccacggtgag ggtgacagga 2880 
aaggattatt ttactccttt aacgtagcgt aacagactca tccacagtaa gataagaccc 2940 
cccaccccac cccgtcctgt cgttccccct cctaaccctt ctgttatcgt ccgtacgacc 3000 
cctacgccac ccgagatacc ggctagccgc gcggcatgac tttacacacc cgcaccgaat 3060 
tcccaccctt tcttatatat tccaccccca gaatacatca aaacatagac aaaacgtcgt 3120 
cggcggcggc ggtactcgtg gttgagcaaa ctaccttcgt aacactcgag tataaactgt 3180 
tgcgcgtacg ggggtacccg gccccacgca gtcttacact acccgaggtc gtaactacca 3240 
gcggggcagg acgggcgttt gagatgatgg aactggatgc tctggcacag accttgcggc 3300 
aacctctgac gtcggaggcg gcggcgaagt cggcgacgtc ggtggcgggc gccctaacac 33 60 
tgactgaaac gaaaggactc gggcgaacgt ttgtcacgtc gaagggcaag taggcgggcg 3420 
ctactgttca actgccgaga aaaccgtgtt aacctaagaa actgggccct tgaattacag 3480 
caaagagtcg tcgacaacct agacgcggtc gtccaaagac gggacttccg aaggagggga 3540 
gggttacgcc aaattttgta tttatttttt ggtctgagac aaacctaaac ctagttcgtt 3500 
cacagaacga cagaaataaa tccccaaaac gcgcgcgcca tccgggccct ggtcgccaga 3660 
gccagcaact cccaggacac ataaaaaagg tcctgcacca tttccactga gacctacaag 3720 
tctatgtacc cgtattcggg cagagacccc acctccatcg tggtgacgtc tcgaagtacg 3780 
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acgccccacc 
tacagaaagt 
gccaattcga 

tccaaccgat 
tgtcacatag 
ttgaacctct 
tacccgggtg 
acaaggtcct 
acgccatatt 
gtgcgaaact 
aggccccatc 
gtcggccacc 
gtcgacggca 
aaaagggact 
cttcgtttca 
ggttcgtcaa 
tatagaggag 
ggtctgcccg 
agtgccactt 
acgaccacga 
accacagtat 
tccgcggcgt 
ggctaaggcc 
cggtccactc 
caaagaatgg 
acaggggcat 
tatctttgag 
tcaccctccc 
tgtacagcgg 
gcccacaagg 
ggcgtagcga 
actgaagacg 
ggcgccacta 
acagttcgaa 
. cgtcccaaac 
taagcgcgcg 
cgtgcgcggt 
catccgcgag 
ccagatcgac 
cgcgcagctt 
gccgttcgcg 
gcctccgcat 
tacatcccat 
tccctcgctc 
agacggactt 
accgcagaca 
actggtcgag 
acagtatgaa 
ccagaaaggt 
acatcttgac 
ggacgcgccg 
actccatgac 
ggcacgcgaa 
aagggcgcgc 
acaattaatg 



acaacatcta 
catcgttcga 
ccctacccac 
acaagggtcg 
gccacgtgaa 
gcgggaacac 
cccgccgccg 
actctagcag 
accaaggtag 
caagtctacc 
ccctctagtc 
cgggcattta 
gtagggactc 
ggtttaggcg 
aaaagttgcc 
ggtccgccag 
caaagcgccc 
gtcccagtac 
ccccacgcga 
cttcgcgacg 
caggtcgggg 
gctccccgtc 
cctcatccgt 
gagaccggca 
agaccaaagg 
atgtctgaac 
cctggtgaga 
catcgccagc 
gagaagccgt 
acttcccccc 
cagacgctcc 
cgattctaac 
cggaaactcc 
ccaccgtttg 
caaaaacagc 
ttgcgtggcg 
tggcgccaac 
caaccaggtc 
gcagagcagg 
catcagatag 
cgcgagcata 
gtacggcgtt 
cgtagaaggt 
ctccagccct 
ctaccgtaca 
ctctggatgg 
ccgccactgg 
taggacaggg 
catgagaacc 
caactgccgg 
gaaggcctcg 
cataaacttc 
aaaccttgcg 
tccgtatttc 
gacccgccgc 



ctaggtcagc 
ctaacggtcc 
gtatgcaccc 
gtatagggag 
ccctttaaac 
tggaggttct 
gacccgcttc 
tatccggtaa 
gccgggtccc 
cccctagtac 
gacccttctt 
gtgtggataa 
gtccccccgg 
gtcttccgcg 
aaactctggc 
ggtgtcgagc 
aaccccgccg 
agaaaggtgc 
ggcccgacgc 
gccagaagcg 
aggcgccgca 
acgtctgaaa 
aggcgcggcg 
agccccagtt 
tactcggcca 
tctccggaca 
ctctgtttcc 
aacaggtgat 
agttccttcc 
gatattttcc 
cggtcgacaa 
agtcaaaggt 
caccggcgta 
ctgggcatct 
gctagccgcg 
gtaagccctt 
acgtcccact 
gtctccgccg 
ccccccagac 
aacgtaggaa 
cccaactcac 
tacagcattt 
ggcgcctacg 
ggctccaacg 
ctcaacctac 
cgcagtgcgt 
acgtgcagat 
aaaaaaaagg 
tagcctttgg 



accatccgcg 
ctccacaccc 
agtcacagca 
cctaaaccgt 
aacgcacact 
tcgtgctaga 



atcgtcctcg 
ccgtccggga 
ctatactcta 
gcccctaagt 
agtacatcga 
aaaaggtacg 
tataaagacc 
aaatgtttcg 
cgcatcaatg 
agatggacgc 
tcgtccaagg 
tggccgacgt 
tgaagcaatt 
agcggcgggt 
aggcggcatc 
cagtggacga 
aaagcgacat 
ccgcgtccca 
gcgaccggtc 
ggacgcgcag 
ccgggaaccg 
actcccgcat 
tccggggcgt 
tttggtccaa 
caggtgcgag 
ggagctcgcc 
gagcgcaggt 
cccccaggtg 
actaaccaaa 
cccacccccg 
ccccactcat 
ttttgctcct 
ggtagaccag 
cccgcaacct 
cgaggaaccg 
tctgccacca 
gttccagttg 
gcgggaacgc 
gcaggtgcca 
cgttcagatc 
cccctggggt 
gcatctcccc 
accgcgcgtg 
atgcccgccc 
tataccaacc 
gcttcctccg 
cccgcgtcat 
tgtcgagcgc 
gcagccggag 
tcgtagggaa 
actcgcgttt 
gcgtaggcgg 
cccgcttcca 
acgccttccc 
gcagtttcgg 



cgacccgcac 
accacattca 
cgtagaacct 
acaacacgtc 
atcttccttt 
taagcaggta 
ctagtgattg 
cgcccgcctc 
ggagtgtcta 
cccgctactt 
actcgtcgac 
tgaccatcaa 
cgtacaggga 
cgctatcgtc 
cgtacgaaaa 
gatgccgtag 
gccgtcatca 
ggagcagtcg 
ccacgcgaac 
ccggtccatc 
cgcgtcgaac 
ctcgaacccg 
ctgccagagc 
agggggtacg 
ccactgcttt 
acaaggcgcc 
ccggtcgtgc 
agcgaggtcc 
catccacatc 
cgcaagcagg 
gagggagact 
cctaaactat 
tcttttctgt 
gtcgttgaac 
gcgctacaaa 
cgcgagcagc 
cgaccaccga 
gctcgtctta 
tttctggggc 
gcggacgacg 
accgtacccc 
gagagactca 
cattagcata 
gacgagacga 
tgcgaccttc 
catcctcagc 
caggtcccaa 
caactcctgt 
gcttgccatt 
aagatgccca 
ccacagggac 
gacgagggtc 
ctgtagcaac 
agggccgtgg 
caactacaac 



cacggatttt 



caaatgtttc 
gacataaaaa 
ttggtggtcg 
acgcaccttc 
ttactaccgt 
cagtatcaac 
ccacggtctg 
aacgtaaagg 
cttttgccaa 
gctgaatggc 
ttctctcgac 
ctgagcgtac 
aagaacgttc 
ctcgcaaact 
agctaggtcg 
gccacgagca 
catcagaccc 
tccgaccagg 
gtaaactggt 
gggaacctcc 
cgctctttat 
gtaaggtgct 
aaaaactacg 



tccgacaggc 
aggaggagca 
ttcctccgat 
cacacttctg 
cggtgcactg 
agtgagagaa 
tttcgcccgt 
aagtggaccg 
tagaaaaaca 
cgctacctcg 
tcgacgtgca 
ccgtggtcca 
tggagaggcg 
ccgccatccc 
ccgtcgtccg 
gtacgcgccc 
acccactcgc 
taaggttcta 
tcaagcacgc 
gccttctgat 
tgcaacttcg 
gcgtcgaaca 
aggaactact 
ttgagaagcg 
ctcggatcgt 
tcgcgcatac 
tggtactgaa 
tcgtttttca 
ttctcataga 
agccttgcca 
accgggtgtt 



3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
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acatttcaag 
tccactcgag 
ccaaccttcg 
ctttccagga 
cgcccagaac 
gatctccgag 
tccgggggta 
ctacgctcgg 
acaccacttt 
cacgcgtcat 
gcgcgtgttc 
gaagatgaag 
cctggtggtg 
actgttgtag 
cgccctcgag 
ctatggatta 
gggcgccgcg 
tacgtagatt 
gccctctccc 
atccaacgac 
cttctgctgc 
cagcaactgc 
ctagagccgg 
gtgccaccgc 
agggagcaag 
gtggacgcgc 
tttctccatc 
agcgttgcac 
caggtgccgc 
ttctgcctac 
aagaagaaga 
accccctccc 
. ctagtagagg 
cgcgtcaacc 
gccgtcccta 
ctccctggac 
ggtcagtgtc 
caacaaagac 
ctaccagctg 
gtacggggtc 
aagatggccg 
ccgccgccgc 
cggggagtag 
gacgtggacg 
gcacaactac 
gacgctctcg 
cgttcaggcg 
cccggtcgca 
aggcatctac 
cagcgcctgc 
gaccggccag 
tcgcccgtga 
cccaagctcg 
ttgggtccac 
ccgccgacga 



gttcttcgcg 
aagtcccctc 
ctgcttactc 
tttgaccgct 
aagggtcgcc 
tagaggcggc 
ggttcatatc 
ctagcccttc 
catcttcagg 
gaccgtcgcc 
cttcgtctca 
ccgacgaaca 
cggcgcgctc 
cgcgtctacc 
gacgtccaaa 
aaggtccccg 
ctgatgccat 
ttcgccactg 
ccgtccccgt 
cgcttgcgct 
ccgggccact 
cgccggaccg 
tacttgacga 
cgctccagca 
gtctgcgccg 
tctaactcga 
aactcccacc 
ctaagcaact 
ttcaactttt 
tcgagccgct 
agttagagga 
ccctgtgccg 
ggcgccgctg 
ttctgcggcg 
tgccgcgatt 
tcgctcaggc 
agcgttccat 
cgcctccacg 
tcttcgtggt 
cgaagcaaaa 
tgaagaagaa 
ctcaaaccgg 
ccgacttcgt 
cactcccatc 
cacattcacg 
agccacatgg 
tggtccatga 
tcccaccggc 
atggacctgt 
gccaaggtct 
tccgcgcgcg 
gaaggcacca 
gggcataggc 
acgctgcagt 
cgcgatcgaa 



ccctacggga 
gactcgggca 
gaggtgtcca 
ggataccggt 
agggtaggtt 
ttgaagtact 
cagagatgta 
ttgacctaga 
gacgctgccc 
acgtgcccga 
cccttaaact 
ggaactggca 
gggtttcagg 
ctcgacaggt 
tggagcgtat 
accaaccacc 
ggcgcgccgc 
cgcccgctcg 
gcagccgcgg 
gctgcgccgc 
cgaacttgga 
cgttttagag 
gctagagaag 
acctttacgc 
acatctggtg 
ggtgcacggc 
accgccacac 
atagggggtt 
tgaccctcaa 
gtcacagcgc 
gaaggtattc 
ccgctgctgc 
ccgcgtacca 
ggcagtacag 
gctacgtaga 
gtagctggcc 
ccgactcgtg 
acgactacta 
acaggaaccc 
ctgtagccgc 
gaggaaggag 
catccaccgc 
cccgatccag 
tgaccttcag 
tcaaccggta 
actctgcgct 
ccatagggtg 
cccgaggccc 
aggtccacta 
acaacgcgtc 
ttagcaactg 
gaccacctat 
cggcaggcgg 
ctgttgcccc 
aaaaccggtg 



actaccttcc 
cgagactttc 
gtgcccggta 
aaaaaagacc 
ccaagcgccg 
ggtcgtactt 
gcatccactg 
gggcggtggt 
ggcttgtgag 
catgtaggac 
cggggagcgg 
gaccgacgag 
tctacaggcg 
accagacctc 
ctgcccagtc 
gccgcagcta 
ccgccacccg 
ggggcctcca 
cgcgcgcccg 
caactagagg 
ctttctctca 
gacgtgcaga 
gaggacctct 
ccggtactcg 
cgggggaagc 
ccgcttctgc 
aagacggtgc 
ccggagttcc 
cgcgcggctg 
gtggagcgcg 
ccggagggga 
cgcgtggccc 
gagccactgc 
ggccaatacc 
gttgttaaca 
tagccttttg 
gcaccgcccg 
cattaatttc 
aggccggacg 
gtccagaaac 
aacaggacgt 
gggagaagga 
ccgctgttgc 
taggtacagg 
ttgcctggtc 
cattcgggag 
gtttttcacg 
ccgctctaga 
cggccgccgc 
gccgtttttc 
cgagatctgg 
ttaagcgttc 
cactaggtac 
ctcacgagga 
accggcgcgc 



gttaaaaaat 
ccgggtcaga 
atcgtaaacg 
ccactacgtc 
atccagagcg 
cccgtgctcg 
tttctctgcg 
taacctcctc 
cacgaccgaa 
gtgctccaac 
accgcccaaa 
ctcccctcaa 
cgcgccgcca 
gagggcgccg 
ccgcgcccga 
ccgaacgttc 
gcgcccccac 
tcccccccga 
tcctcgacca 
acttagaccg 
agctgtctta 
ggactcaaca 
agaggcgcag 
acgctcttcc 
cgtagcgccc 
cgcatcaaag 
ttcttcatgt 
gcgaggtacc 
tgccaattga 
agtttccgat 
agaagaagaa 
tccgccagct 
cgcgccggca 
caaccgcccc 
acacatccat 
gagagctctt 
ccgtcgcccg 
atccgccaga 
acttacgcgt 
atcatcagaa 
agagaacgta 
gggtacgcac 
gcgagccgat 
tgtttcgcca 
aattgccaga 
ctcagtttat 
ccgccgccga 
aggttgtatt 
caccacctcc 
acgaggtacc 
cacgttttcc 
ccatagtacc 
gccaatggcg 
aaaccgaagg 
gtcgcattcg 



tcaaggagca 
cgttctactc 
tccaccagcg 
atcttccatt 
cgccgtcagt 
acgaagggtt 
agccacgctc 
accgataact 
aacatttttg 
tggactgctg 
ccgaccacca 
tgccacctag 
gcctcgaact 
cagtccagtc 
tctaggtcca 
tccggcgtag 
aggaacctac 
ggcctgggcg 
cgacgcgcgc 
cggagacgca 
gttaaagcca 
gaactatccg 
gccgagcgag 
gcaactccgg 
gcgcgtactg 
cgtccgcgac 
attgggtcgc 
ggagcatctt 
ggaggaggtc 
gtccccggag 
gaccgccgcc 
gtttcgcgag 
agagcgcccc 
ccgacggtac 
gaggcggcgg 
tccgcagatt 
ccgccagccc 
actctgccgc 
ccgccagccg 
cgtactcgga 
gatagcgacg 
actggggctt 
tataccggac 
ccatacgcgg 
ccactgggcc 
gcatcagcaa 
ccgccatctc 
ccgctactat 
gcgcgccttt 
agccctgcga 
tctcggacat 
gcctgctggc 
ggcgcacagc 
aaggtccgcg 
ccaatccgac 



7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7740 
7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
8520 
8580 
8640 
8700 
8760 
8820 
8880 
8940 
9000 
9060 
9120 
9180 
9240 
9300 
9360 
9420 
9480 
9540 
9600 
9660 
9720 
9780 
9840 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
10380 
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ctttcgcttt cgtaattcac cgagcgaggg acatcggcct cccaataaaa ggttcccaac 10440 
tcagcgccct gggggccaag ctcagagcct ggccggcctg acgccgcttg cccccaaacg 10500 
gaggggcagt acgttctggg gcgaacgttt aaggaggcct ttgtccctgc tcggggaaaa 10560 
aacgaaaagg gtctacgtag gccacgacgc cgtctacgcg gggggaggag tcgtcgccgt 10620 
tctcgttctc gtcgccgtct gtacgtcccg tgggagggga ggaggatggc gcagtcctcc 10680 
ccgctgtagg cgccaactgc gccgtcgtct accactaatg cttgggggcg ccgcggcccg 10740 
ggccgtgatg gacctgaacc tcctcccgct cccggaccgc gccgatcctc gcgggagagg 10800 
actcgccgtg ggttcccacg tcgacttcgc actatgcgca ctccgcatgc acggcgccgt 10860 
cttggacaaa gcgctggcgc tccctctcct cgggctcctc tacgccctag ctttcaaggt 10920 
gcgtcccgcg ctcgacgccg taccggactt agcgctcgcc aacgacgcgc tcctcctgaa 10980 
actcgggctg cgcgcttggc cctaatcagg gcgcgcgcgt gtgcaccgcc ggcggctgga 11040 
ccattggcgt atgctcgtct gccacttggt cctctaattg aaagtttttt cgaaattgtt 11100 
ggtgcacgca tgcgaacacc gcgcgctcct ccaccgatat cctgactacg tagacaccct 11160 
gaaacattcg cgcgacctcg ttttgggttt atcgttcggc gagtaccgcg tcgacaagga 11220 
atatcacgtc gtgtcgtccc tgttgctccg taagtcccta cgcgacgatt tgtatcatct 11280 
cgggctcccg gcgaccgacg agctaaacta tttgtaggac gtctcgtatc accacgtcct 11340 
cgcgtcgaac tcggaccgac tgttccaccg gcggtagttg ataaggtacg aatcggaccc 11400 
gttcaaaatg cgggcgttct atatggtatg gggaatgcaa gggtatctgt tcctccattt 11460 
ctagctcccc aagatgtacg cgtaccgcga cttccacgaa tggaactcgc tgctggaccc 1152 0 
gcaaatagcg ttgctcgcgt aggtgttccg gcactcgcac tcggccgccg cgctcgagtc 11580 
gctggcgctc gactacgtgt cggacgtttc ccgggaccga ccgtgcccgt cgccgctatc 11640 
tctccggctc aggatgaaac tgcgcccgcg actggacgcg acccggggtt cggctgcgcg 11700 
ggacctccgt cgaccccggc ctggacccga ccgccaccgt gggcgcgcgc gaccgttgca 11760 
gccgccgcac ctccttatac tgctcctgct actcatgctc ggtctcctgc cgctcatgat 11820 
tcgccactac aaagactagt ctactacgtt ctgcgttgcc tgggccgcca cgcccgccgc 11880 
gacgtctcgg tcggcaggcc ggaattgagg tgcctgctga ccgcggtcca gtacctggcg 11940 
tagtacagcg actgacgcgc gttaggactg cgcaaggccg tcgtcggcgt ccggttggcc 12000 
gagaggcgtt aagaccttcg ccaccagggc cgcgcgcgtt tggggtgcgt gctcttccac 12060 
gaccgctagc atttgcgcga ccggcttttg tcccggtagg ccgggctgct ccggccggac 12120 
cagatgctgc gcgacgaagt cgcgcaccga gcaatgttgt cgccgttgca cgtctggttg 12180 
gacctggccg accaccccct acacgcgctc cggcaccgcg tcgcactcgc gcgcgtcgtc 12240 
gtcccgttgg acccgaggta ccaacgtgat ttgcggaagg actcatgtgt cgggcggttg 12300 
cacggcgccc ctgtcctcct gatgtggttg aaacactcgc gtgacgccga ttaccactga 12360 
ctctgtggcg tttcactcca catggtcaga cccggtctga taaaaaaggt ctggtcatct 12420 
gttccggacg tctggcattt ggactcggtc cgaaagtttt tgaacgtccc cgacaccccc 12480 
cacgcccgag ggtgtccgct ggcgcgctgg cacagatcga acgactgcgg gttgagcgcg 12540 
gacaacgacg acgattatcg cgggaagtgc ctgtcaccgt cgcacagggc cctgtgtatg 12600 
gatccagtga acgactgtga catggcgctc cggtatccag tccgcgtaca cctgctcgta 12660 
tgaaaggtcc tctaatgttc acagtcggcg cgcgaccccg tcctcctgtg cccgtcggac 12720 
ctccgttggg atttgatgga cgactggttg gccgccgtct tctaggggag caacgtgtca 12780 
aatttgtcgc tcctcctcgc gtaaaacgcg atgcacgtcg tctcgcactc ggaattggac 12840 
tacgcgctgc cccattgcgg gtcgcaccgc gacctgtact ggcgcgcgtt gtaccttggc 12900 
ccgtacatac ggagtttggc cggcaaatag ttggcggatt acctgatgaa cgtagcgcgc 12960 
cggcggcact tggggctcat aaagtggtta cggtagaact tgggcgtgac cgatggcggg 13020 
ggaccaaaga tgtggccccc taagctccac gggctcccat tgctacctaa ggagaccctg 13080 
ctgtatctgc tgtcgcacaa aaggggcgtt ggcgtctggg acgatctcaa cgttgtcgcg 13140 
ctcgtccgtc tccgccgcga cgctttcctt tcgaaggcgt ccggttcgtc gaacaggcta 13200 
gatccgcgac gccggggcgc cagtctacga tcatcgggta aaggttcgaa ctatcccaga 132 60 
gaatggtcgt gagcgtggtg ggcgggcgcg gacgacccgc tcctcctcat ggatttgttg 13320 
agcgacgacg tcggcgtcgc gctttttttg gacggaggcc gtaaagggtt gttgccctat 13380 
ctctcggatc acctgttcta ctcatctacc ttctgcatgc gcgtcctcgt gtccctgcac 13440 
ggtccgggcg cgggcgggtg ggcagcagtt tccgtgctgg cagtcgcccc agaccacacc 13 500 
ctcctgctac tgagccgtct gctgtcgtcg caggacctaa accctccctc accgttgggc 13560 
aaacgcgtgg aagcggggtc cgacccctct tacaaaattt tttttttttt cgtactacgt 13 62 0 
tttatttttt gagtggttcc ggtaccgtgg ctcgcaacca aaagaacata aggggaatca 13680 
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tacgccgcgc 
cgccgcggtc 
cacggaggcg 
cgtggggata 
agggacttga 
atgtcgggcc 
ccgctggact 
ttattcaaat 
gactttatgc 
tatctggaat 
caagaccttt 
gggcagtgac 
taaaacgacg 
taggcgttcg 
ccattgtaag 
cttgtcccgc 
aggttgcgcc 
ccgctgtgga 
cgacggcggg 
ggggactgtc 
tgggtcatgg 
agtacctggg 
. aacggtctgt 
ggccaccacc 
cagatgaggg 
ctcttggtct 
ggacgagagt 
cactggtaat 
cagagcggcg 
gggtcgttat 
ttcgcgaggc 
gtgtttgcgc 
ctccgcgcgt 
tggcaccacg 
gcagcggtgg 
gcgcgtgcag 
taacagtgac 
tcacgatact 
gacgcgcacg 
ctgagcatga 
ttttagtttc 
cttctcgtcc 
ctactacttg 
gtcacctttc 
gggccactcg 
ctggacgaac 
ctgtacgacc 
gacgtcgtcc 
agaccactga 
cagaaccttt 
ttcgtccacc 
tcgtggtcat 
cgccaccgcc 
cacgtttgcc 
ttcatgccgc 



gccgctacat 
accgccgccg 
ccatggacgc 
agctgtggtg 
tggtcttgct 
ccctccgttc 
tttggtagga 
tccgcgccca 
tcacccacct 
acttgttgcg 
cgctgtagcc 
cagaacagta 
gtcctacgcc 
ccgttgggaa 
ggcgtgacaa 
ccccaccgcg 
gtcggcgccg 
aacggtgtgc 
ggcgacgcgt 
tcctgtcgtt 
cgtcgaccat 
acgaaacgtg 
actacgttct 
cgcggctcga 
ttgagtaggc 
aaaaccgcgc 
gtctagtgcc 
gactgcggtc 
cgcaggatag 
tgtgtccgac 
tggttgtggg 
cggcgtgacc 
tgatgtgcgg 
cgcctcgggc 
cggcggctgg 
cgtggccggc 
acggggggtc 
gagtcccagc 
ggcacgcgtg 
caacatacat 
ttctctacga 
taatgttcgg 
aactgctgct 
cagctgcgca 
cgaggtgggc 
tcgtccggtt 
gcaacggcga 
acgacgggcg 
accgtgggtg 
tttactggca 
gcggccctga 
aacggtggcg 
tacggcgcca 
tgggcaccta 
ggcggtcgcg 



actccttcca 
cgacccaaga 
cggatggccc 
ggcacacatg 
ggtgtcgttg 
gtgtgtctgg 
cgtatggttg 
ctaccacagc 
caagtgcgac 
ctagcacctc 
ccatttcaaa 
cggaccccat 
ccacctgaag 
ggtcctcccg 
cctacacctg 
tccgccgtcg 
ttacgtcggc 
ccgactcctc 
tgggctccag 
ctttgcgtca 
ggaacgtatg 
aggactgcat 
ggggcactgg 
caacgggcac 
ggtcaaatgg 
gggcggtcgg 
ctgcgatggc 
tgcggcgtgg 
ctcggcgtga 
cccggacgcg 
tcacgcgcac 
cgcgtggtgg 
gtgcggcggt 
cgcgatacga 
gccgtgacgg 
tgcccgccgg 
caggtccgct 
gtccccgttg 
ggcggggggc 
aggtcgccgc 
ggtccagtag 
ggctttcgat 
ccaccttgac 
ttttgcacaa 
gtggatgttc 
gctcgcggag 
cctgctcccg 
cgaacgtggc 
gcacgtcgac 
ccttggaccc 
cccgcacgtc 
gtgtctcccg 
cgtccgccag 
caaagcgcaa 
cgatgacggg 



ggaggaggga 
gggaagctac 
ccctctttgt 
gaccacctgt 
aaagactggt 
tagttagaac 
tacggtttac 
gcgaacggat 
gggctcccgt 
gtgatgaact 
ctgtgggcgt 
atatgtttgc 
tgggtgtcgg 
aaatcctagt 
cggatggtcc 
ttgtcgtcac 
cacctcctgt 
ttcgcgcgac 
ctcttcggag 
atgttggatt 
ttgatgccgc 
tggacgccga 
aaggcgaggt 
gtgaggttct 
agagactggg 
gggtggtagt 
gacgcgttgt 
acggggatgc 
aaaactcgtt 
aagggttcgt 
gcgcccgtga 
cagctactgc 
ggtcacaggt 
ttttacttct 
cgggttgcgc 
tacgcccggc 
gctcgccggc 
cacataaccc 
gcgttgatct 
cgccgcgcgt 
cgcggcctct 
ttcgcccagt 
gacgtgcgat 
aacgctgggc 
gcgcacatac 
cccctcaaac 
ttgggttgtg 
aggcttcttt 
taccatgggt 
gacctcgggc 
tggcacctgc 
tacctctgtg 
cgacgccggc 
agtcgggggg 
cttatacggg 



ggatgctctc 
gaggggacct 
cgtaggcaat 
tgttcagttg 
gccagtaagt 
tgctggccag 
acttgctcaa 
gattcctgtt 
tgatgaggct 
ttcacccgtc 
tgaagtctga 
ttcggaaggt 
cggactcgtt 
ggatgctact 
gctcgaactt 
cgtcgccgcg 
acttgctagt 
tccggcttcg 
tcttctttgg 
attcgttact 
tgggagtctg 
gcctcgtcca 
gcgcggtcta 
cgaagatgtt 
tgcacaagtt 
ggtggcagtc 
cgtagcctcc 
aaatgttccg 
cgtacaggta 
tctacaaacc 
tggcgcgcgg 
ggtagctgcg 
gtcacctgcg 
ctgccgcctc 
gccgccgccg 
gagcttccga 
ggcgtcgtcg 
acgcgctgag 
aacgttcttt 
tgcttcgata 
agataccggg 
ttttcttttt 
ggcgcgggtc 
cgtggtggca 
tactccacat 
ggatgccttt 
gatcggattt 
tcgcgccgga 
tcgcggtcgc 
tccaggcgca 
aagtctatgg 
tttgcagggg 
gcaggttctg 
ccgcgggcgc 
atgtaggaag 



acaccactcg 
gggcggcaaa 
gagactcaac 
cctacaccgt 
tttgttactg 
cgtgaccccg 
gtacaaatgg 
agtccacctc 
ctggtactgg 
tgtcttgccc 
ccccaaactg 
aggtctgtag 
gaacaacccg 
agacctccca 
tctactgtgg 
ccttctcttg 
acggtaagcg 
tcgccggctt 
ccactagttt 
gtcgtggaag 
gccttaggcg 
gatgaccagc 
gtcgttgaaa 
gctggtccgg 
agcgaaaggg 
acttttgcaa 
tcaggtcgct 
ggacccgtat 
ggaatatagc 
gccccggttc 
gaccccgcgc 
ccaccacctc 
ccggtaagtc 
cgcgcatcgt 
ggacgaattg 
ccggcgccca 
gcgccggtaa 
ccaatcgccg 
tttgatgaat 
caggttcgcg 
gggcttcttc 
ctttctacta 
cgctgcccat 
tcagaaatgc 
gccgctgctc 
cgccgtattc 
cgggcattgt 
tttcgcgctc 
tgaccttcta 
cgccggttag 
gtgatggtca 
ccaacggagt 
gagatgcctc 
ggcaagctcc 
gtaacgcgga 



13740 
13800 

13860 
13920 
13980 
14040 
14100 
14160 
14220 
14280 
14340 
14400 
14460 
14520 
14580 
14640 
14700 
14760 
14820 
14880 
14940 
15000 
15060 
15120 
15180 
15240 
15300 
15360 
15420 
15480 
15540 
15600 
15660 
15720 
15780 
15840 
15900 
15960 
16020 
16080 
16140 
16200 
16260 
16320 
16380 
16440 
16500 
16560 
16620 
16680 
16740 
16800 
16860 
16920 
16980 
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tgggggccga 
tggtggtgac 
cacgcgtccc 
gggtcgtagc 
gaggcaaagg 
gtgccggact 
gcgtacgcgc 
cacgggcctt 
tacacctttt 
aacatcttac 
gtaccctttg 
gagcgacacc 
gaccttgtcg 
tttccaccat 
tcacgtttta 
ccggcacctc 
tctttgagac 
ggacgggtgg 
gcattgcgac 
ctggcggcaa 
cgctagcaac 
agacccccac 
acagtacata 
ggttctaccg 
tgcggagcct 
agtcggactt 
tggccagggt 
gcatgttccg 
gcatgaaact 
gacggatgtt 
gatgacgaga 
tcgttcgact 
aatgtttcct 
gtaaagttgg 
gtcgaccctc 
ttgggtgttt 
tttcagttca 
tgaactgagg 
tataaagaat 
gatacgggtt 
tgttgtcgtg 
atctaaacgt 
tatcttggtc 
cttaataact 
cacactaatt 
ccctttttct 
ggtaccttta 
acataaacgg 
tgtggatgct 
tggaacctcg 
cgttacgacc 
tgtaggtcca 
tgtggatgct 
tactggattc 
agaaggggta 



tagcaccgat 
cttgggcggc 
accgagcgct 
aaattttcgg 
gccacggccc 
gcccgccgta 
cgccatagga 
aacgtaggca 
tagttttatt 
cttctgtagt 
accgttctat 
tcgccgtaat 
tcgtgtccgg 
ctaccggacc 
ttctaattgt 
tgtcacagag 
cactgcgttt 
tgggcagggt 
ctggacggag 
caacattggg 
gccgggcatc 
gttagggact 
cgcaggtaca 
atggggaagc 
catggactcg 
attgttcaaa 
cgcaaactgc 
cgccaagtgg 
gtaggcgccg 
gcgggaccga 
actttatttg 
cgtcgttttt 
cccataagtt 
acttggagtt 
tcaggatttt 
acttttacct 
cctttacgtt 
atttcaccat 
gtacgggtga 
gtccggatta 
cccattatac 
tctgtctttg 
catgaaaaga 
tttagtacct 
atgtctctga 
acgatgtctt 
gttagattta 
gctgttcgat 
gatgtacttg 
tgcgaccagg 
ggacgcgatg 
cggagtcttc 
caccttgaag 
ccaactgcct 
ccgggtgttg 



gtggatggcg 
ggcggcagcg 
tcctccgtcc 
ccagaaacac 
taaggctcct 
cgcagcacgc 
cggggaggaa 
ccggaacgtc 
tttcagacct 
tgaaacgcag 
agccgtggtc 
ttttaaagcc 
tctacgactc 
ggagaccgta 
cattcgaact 
gtctccccgc 
atctgctcgg 
agcgcgggta 
gggggcggct 
caggatcggc 
ggtcaccgtt 
tcgcggctgc 
gcggcggtct 
tactacggcg 
gggcccgacc 
tctttggggt 
gacgccaagt 
gatcgacacc 
cacgacctgt 
gggttcccac 
gatcttcttc 
tgagtgcata 
tatccacagc 
tatcctctta 
ttctgatggg 
cccgttccgt 
aaaaagagtt 
aacatgtcac 
taattccttc 
atgtaacgaa 
ccacaagacc 
tgtctcgaaa 
tacaccttag 
tgacttctac 
gaatggttcc 
aaaagtctat 
cggttggaca 
ttcatgtcag 
ttcgctcacc 
gaactgatat 
gcgagttaca 
aagaaacggt 
tccttcctac 
cggtcgtaat 
tggcggaggt 



gggtcttctg 
gcagcggtcg 
tgggaccacg 
caagaacgtc 
tcttacgtgg 
gtggtggccg 
taaggtgact 
cgcgtctctg 
gagagtgcga 
agaccggggc 
gttatactcg 
aaggtggcaa 
cctattcaac 
atcgccccac 
aggggcggga 
accgcttttc 
agggagcatg 
ccgatggcct 
gtgggtcgtc 
gcgcagggac 
gaccgtttcg 
tacgaagact 
cctcgacgac 
tcaccagaat 
acgtcaaacg 
gccaccgcgg 
agggacacct 
cactattggc 
ccccgggatg 
ggggtttagg 
tcctgctact 
aacccgtccg 
ttccagtttg 
gagtcaccat 
gttactttgg 
aagaacattt 
gatgactccg 
ttctacatct 
cattgagtgc 
aatccctgtt 
gcccggttcg 
gtatggtcga 
tccgacaact 
ttgaaggttt 
attttggatt 
ttttacttta 
cctctttaaa 
gaaggttgca 
accgagggcc 
acctgttgca 
acgacccgtt 
aatttttgga 
aattgtacca 
tcaaactatc 
gcgaactccg 



ctcgttgatg 
ggcacgaccg 
acggttgtcg 
tataccggga 
catcctcccc 
ccgccgcgcg 
agcggcgccg 
tgactaattt 
gcgaaccagg 
gctgtgccga 
ccaccgcgga 
ttcttgatac 
tttctcgttt 
cacctggacc 
gggcatctcc 
gcaggcgcgg 
ctcctccgtg 
cacgacccgg 
tttggacacg 
gcggcgcggc 
tgtgacttgt 
atcgattgca 
tcggcggcgc 
gtacgtgtag 
ggcgcggtgg 
atgcgtgctg 
ggcactccta 
acacgacctg 
aaaattcggg 
aacgcttacc 
gttgcttctg 
cggaataaga 
tggatttata 
gctttgtctt 
tacaatgcca 
cgttgtttta 
tcggcgtccg 
atatctttgg 
tcttgattac 
aaaataacca 
tagcgtcaac 
aaacgaacta 
gtcgatacta 
aatgacgaaa 
ttgtccagtc 
ttctcaacct 
ggacatgagg 
tttttaaaga 
cgatcacctg 
gttgggtaaa 
accagcgata 
ggaagaggac 
agacgtctcg 
gtaaacggaa 
gtacgaatct 



ggctgcggct 
gggctaaagg 
cgcgatggtg 
gtggacggcg 
gtaccggccg 
cagcgtggca 
ctaaccgcgg 
ttgttcaacg 
acattgataa 
gcgcgggcaa 
agtcgacccc 
cgtcgttccg 
taaaggttgt 
ggttggtccg 
tcggaggtgg 
ggctgtccct 
atttcgttcc 
tcgtgtgtgg 
acggtccggg 
ggtcgccagg 
cgtagcaccc 
cagcatacac 
gcgggcgaaa 
agcccggtcc 
ctctgcatga 
cactggtgtc 
tgacgcatga 
taccgaaggt 
atgagaccgt 
ctacttcgac 
cttcatctgc 
ccatatttat 
cggctatttt 
taattagtac 
agtatacgtt 
cctttcgatc 
ttaccactat 
ggtctgtgag 
ccggttgtta 
gattacataa 
ttacgacaac 
aggtaaccac 
ggtctacaat 
ggtgaccctc 
cttttaccta 
ttattaaaac 
ttgtatcgcg 
ctattgggtt 
acgatgtaat 
ttggtggtgg 
cacgggaagg 
ggcccgagta 
agggatcctt 
atgcggtgga 
ttgctgtggt 



17040 
17100 
17160 
17220 
17280 
17340 
17400 
17460 
17520 
17580 
17640 
17700 
17760 
17820 
17880 
17940 
18000 
18060 
18120 
18180 
18240 
18300 
18360 
18420 
18480 
18540 
18600 
18660 
18720 
18780 
18840 
18900 
18960 
19020 
19080 
19140 
19200 
19260 
19320 
19380 
19440 
19500 
19560 
19620 
19680 
19740 
19800 
19860 
19920 
19980 
20040 
20100 
20160 
20220 
20280 
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tgctggtcag gaaattgctg atagagaggc ggcggttgta cgagatggga tatgggcggt 20340 
tgcgatggtt gcacgggtat aggtagggga gggcgttgac ccgccgaaag gcgccgaccc 20400 
ggaagtgcgc ggaattctga ttcctttggg gtagtgaccc gagcccgatg ctgggaataa 20460 
tgtggatgag accgagatat gggatggatc taccttggaa aatggagttg gtgtggaaat 20520 
tcttccaccg gtaatggaaa ctgagaagac agtcgaccgg accgttactg gcggacgaat 20580 
gggggttgct caaactttaa ttcgcgagtc aactgcccct cccaatgttg caacgggtca 20640 
cattgtactg gtttctgacc aaggaccatg tttacgatcg attgatattg taaccgatgg 20700 
tcccgaagat atagggtctc tcgatgttcc tggcgtacat gaggaagaaa tctttgaagg 20760 
tcgggtactc ggcagtccac cacctactat gatttatgtt cctgatggtt gtccacccgt 20820 
aggatgtggt tgtgttgttg agacctaaac aaccgatgga acgggggtgg tacgcgcttc 20880 
ctgtccggat gggacgattg aaggggatag gcgaatatcc gttctggcgt caactgtcgt 20940 
aatgggtctt tttcaaagaa acgctagcgt gggaaaccgc gtagggtaag aggtcattga 21000 
aatacaggta cccgcgtgag tgtctggacc cggttttgga agagatgcgg ttgaggcggg 21060 
tgcgcgatct gtactgaaaa ctccacctag ggtacctgct cgggtgggaa gaaatacaaa 21120 
acaaacttca gaaactgcac caggcacacg tggtcggcgt ggcgccgcag tagctttggc 21180 
acatggacgc gtgcgggaag agccggccgt tgcggtgttg tatttcttcg ttcgttgtag 21240 
ttgttgtcga cggcggtacc cgaggtcact cgtccttgac tttcggtaac agtttctaga 21300 
accaacaccc ggtataaaaa acccgtggat actgttcgcg aaaggtccga aacaaagagg 213 60 
tgtgttcgag cggacgcggt atcagttatg ccggccagcg ctctgacccc cgcatgtgac 21420 
ctaccggaaa cggaccttgg gcgtgagttt ttgtacgatg gagaaactcg ggaaaccgaa 21480 
aagactggtc gctgagttcg tccaaatggt caaactcatg ctcagtgagg acgcggcatc 21540 
gcggtaacga agaagggggc tggcgacata ttgcgacctt ttcaggtggg tttcgcatgt 21600 
ccccgggttg agccggcgga cacctgataa gacgacgtac aaagaggtgc ggaaacggtt 21660 
gaccggggtt tgagggtacc tagtgttggg gtggtacttg gaataatggc cccatgggtt 21720 
gaggtacgag ttgtcagggg tccatgtcgg gtgggacgca gcgttggtcc ttgtcgagat 21780 
gtcgaaggac ctcgcggtga gcgggatgaa ggcgtcggtg tcacgcgtct aatcctcgcg 21840 
gtgaagaaaa acagtgaact ttttgtacat ttttattaca tgatctctgt gaaagttatt 21900 
tGcgtttacg aaaataaaca tgtgagagcc cactaataaa tgggggtggg aacggcagac 21960 
gcggcaaatt tttagtttcc ccaagacggc gcgtagcgat acgcggtgac cgtccctgtg 22020 
caacgctatgaccacaaatc acgaggtgaa tttgagtccg tgttggtagg cgccgtcgag 22080 
ccacttcaaa agtgaggtgt ccgacgcgtg gtagtggttg cgcaaatcgt ccagcccgcg 22140 
gctatagaac ttcagcgtca accccggagg cgggacgcgc gcgctcaacg ctatgtgtcc 22200 
caacgtcgtg accttgtgat agtcgcggcc caccacgtgc gaccggtcgt gcgagaacag 22260 
cctctagtct aggcgcaggt ccaggaggcg caacgagtcc cgcttgcctc agttgaaacc 22320 
atcgacggaa gggtttttcc cgcgcacggg tccgaaactc aacgtgagcg tggcatcacc 22380 
gtagttttcc actggcacgg gccagacccg caatcctatg tcgcggacgt attttcggaa 22440 
ctagacgaat tttcggtgga ctcggaaacg cggaagtctc ttcttgtacg gcgttctgaa 22500 
cggccttttg actaaccggc ctgtccggcg cagcacgtgc gtcgtggaac gcagccacaa 22560 
cctctagacg tggtgtaaag ccggggtggc caagaagtgc tagaaccgga acgatctgac 22620 
gaggaagtcg cgcgcgacgg gcaaaagcga gcagtgtagg taaagttagt gcacgaggaa 22680 
taaatagtat tacgaaggca catctgtgaa ttcgagcgga agctagagtc gcgtcgccac 22740 
gtcggtgttg cgcgtcgggc acccgagcac tacgaacatc cagtggagac gtttgctgac 22800 
gtccatgcgg acgtccttag cggggtagta gcagtgtttc cagaacaacg accacttcca 22860 
gtcgacgttg ggcgccacga ggagcaagtc ggtccagaac gtatgccggc ggtctcgaag 22920 
gtgaaccagt ccgtcatcaa acttcaagcg gaaatctagc aataggtgca ccatgaacag 22980 
gtagtcgcgc gcgcgtcgga ggtacgggaa gagggtgcgt ctgtgctagc cgtgtgagtc 23040 
gcccaagtag tggcattaaa gtgaaaggcg aagcgacccg agaaggagaa ggagaacgca 23100 
ggcgtatggt gcgcggtgac ccagcagaag taagtcggcg gcgtgacacg cgaatggagg 23160 
aaacggtacg aactaatcgt ggccacccaa cgactttggg tggtaaacat cgcggtgtag 23220 
aagagaaaga aggagcgaca ggtgctaatg gagaccacta ccgcccgcga gcccgaaccc 23280 
tcttcccgcg aagaaaaaga agaacccgcg ttaccggttt aggcggcggc tccagctacc 23340 
ggcgcccgac ccacacgcgc cgtggtcgcg cagaacacta ctcagaagga gcaggagcct 23400 
gagctatgcg gcggagtagg cgaaaaaacc cccgcgggcc cctccgccgc cgctgcccct 23460 
gcccctgctg tgcaggaggt accaaccccc tgcagcgcgg cgtggcgcag gcgcgagccc 2352 0 
ccaccaaagc gcgacgagga gaagggctga ccggtaaagg aagaggatat ccgtcttttt 23580 
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ctagtacctc agtcagctct tcttcctgtc ggattggcgg gggagactca agcggtggtg 23640 
gcggaggtgg ctacggcggt tgcgcggatg gtggaagggg cagctccgtg ggggcgaact 23700 
?c?cctcctt cactaatagc tcgtcctggg tccaaaacat tcgcttctgc tgctcctggc 23760 
gagtcatggt tgtctcctat ttttcgttct ggtcctgttg cgtctccgtt tgctccttgt 23820 
tcagcccgcc cccctgcttt ccgtaccgct gatggatcta caccctctgc tgcacgacaa 23880 
cttcgtagac gtcgcggtca cgcggtaata gacgctgcgc aacgttctcg cgtcgctaca 23940 
cggggagcgg tatcgcctac agtcggaacg gatgcttgcg gtggataaga gtggcgcgca 24000 
tggggggttt gcggttcttt tgccgtgtac gctcgggttg ggcgcggagt tgaagatggg 24060 
gcataaacgg cacggtctcc acgaacggtg gatagtgtag aaaaaggttt tgacgttcta 24120 
tggggatagg acggcacggt tggcgtcggc tcgcctgttc gtcgaccgga acgccgtccc 24180 
gSacagtat ggactatagc ggagcgagtt gcttcacggt ttttagaaac tcccagaacc 24240 
?g?gctgctc ttcgcgcgcc gtttgcgaga cgttgtcctt ttgtcgcttt tactttcagt 24300 
gagacctcac aaccaccttg agctcccact gttgcgcgcg gatcggcatg ^ttttgcgtc 24360 
gtagctccag tgggtgaaac ggatgggccg tgaattggat ggggggttcc agtactcgtg 24420 
tcagtactca ctcgactagc acgcggcacg cgtcggggac ctctccctac gtttaaacgt 24480 
tcttgtttgt ctcctcccgg atgggcgtca accgctgctc gtcgatcgcg cgaccgaagt 24540 
ttgcgcgctc ggacggctga acctcctcgc tgcgtttgat tactaccggc gtcacgagca 24600 
atggcacctc gaactcacgt acgtcgccaa gaaacgactg ggcctctacg tcgcgttcga 24660 
tctcctttgt aacgtgatgt ggaaagctgt cccgatgcat gcggtccgga cgttctagag 24720 
gttgcacctc gagacgttgg accagaggat ggaaccttaa aacgtgcttt tggcggaacc 24780 
cgttttgcac gaagtaaggt gcgagttccc gctccgcgcg gcgctgatgc aggcgctgac 24840 
gcaaatgaat aaagatacga tgtggaccgt ctgccggtac ccgcaaaccg tcgtcacgaa 24900 
cctcctcacg ttggagttcc tcgacgtctt tgacgatttc gttttgaact tcctggatac 24960 
ctgccggaag ttgctcgcga ggcaccggcg cgtggaccgc ctgtagtaaa aggggcttgc 25020 
ggacgaattt tgggacgttg tcccagacgg tctgaagtgg tcagtttcgt acaacgtctt 25080 
gaaatccttg aaataggatc tcgcgagtcc ttagaacggg cggtggacga cacgtgaagg 25140 
atcgctgaaa cacgggtaat tcatggcgct tacgggaggc ggcgaaaccc cggtgacgat 25200 
ggaagacgtc gatcggttga tggaacggat ggtgagactg tattaccttc tgcactcgcc 25260 
actgccagat gacctcacag tgacagcgac gttggatacg tggggcgtgg cgagggacca 25320 
aacgttaagc gtcgacgaat tgctttcagt ttaatagcca tggaaactcg acgtcccagg 25380 
. gagcggactg cttttcaggc gccgaggccc caactttgag tgaggccccg acacctgcag 25440 
ccgaatggaa gcgtttaaac atggactcct gatggtgcgg gtgctctaat ccaagatgct 25500 
tctggttagg gcgggcggat tacgcctcga atggcggacg cagtaatggg tcccggtgta 25560 
agaaccggtt aacgttcggt agttgtttcg ggcggttctc aaagacgatg ctttccctgc 25620 
cccccaaatg aacctggggg tcaggccgct cctcgagttg ggttaggggg gcggcggcgt 25680 
cgggatagtc gtcgtcggcg cccgggaacg aagggtccta ccgtgggttt ttcttcgacg 25740 
t?gacggcgg cggtgggtgc ctgctcctcc ttatgaccct gtcagtccgt ctcctccaaa 25800 
acctgctcct cctcctcctg tactaccttc tgaccctctc ggatctgctc cttcgaaggc 25860 
tccagcttct ccacagtctg ctttgtggca gtgggagcca gcgtaagggg agcggccgcg 25920 
gggtctttag ccgttggcca aggtcgtacc gatgttggag gcgaggagtc cgcggcggcc 25980 
gtgacgggca agcggctggg ttggcatcta ccctgtggtg accttggtcc cggccattca 26040 
ggttcgtcgg cggcggcaat cgggttctcg ttgttgtcgc ggttccgatg gcgagtaccg 26100 
cgcccgtgtt cttgcggtat caacgaacga acgttctgac acccccgttg tagaggaagc 26160 
gggcggcgaa agaagagatg gtagtgccgc accggaaggg ggcattgtag gacgtaatga 2 6220 
tggcagtaga gatgtcgggt atgacgtggc cgccgtcgcc gtcgttgtcg tcgccggtgt 26280 
gtcttcgttt ccgctggcct atcgttctga gactgtttcg ggttctttag gtgtcgccgc 26340 
cgtcgtcgtc ctcctcctcg cgacgcagac cgcgggttgc ttgggcatag ctgggcgctc 26400 
gaatctttgt cctaaaaagg gtgagacata cgatataaag ttgtctcgtc cccggttctt 26460 
gttctcgact tttatttttt gtccagagac gctagggagt gggcgtcgac ggacatagtg 26520 
ttttcgcttc tagtcgaagc cgcgtgcgac cttctgcgcc tccgagagaa gtcatttatg 26580 
acgcgcgact gagaattcct gatcaaagcg cgggaaagag tttaaattcg cgcttttgat 26640 
gcagtagagg tcgccggtgt gggccgcggt cgtggacaac agtcgcggta atactcgttc 26700 
ctttaagggt gcgggatgta cacctcaatg gtcggtgttt accctgaacg ccgacctcga 26760 
cgggttctga tgagttgggc ttatttgatg tactcgcgcc ctggggtgta ctatagggcc 26820 
cagttgcctt atgcgcgggt ggctttggct taagaggacc ttgtccgccg ataatggtgg 26880 
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tgtggagcat 
gggcgagggt 
agtccccgcg 
tgagtggact 
gaaccagagg 
ggagcagtcc 
ccttgagacg 
ggagggccgg 
ctgccgatgc 
gtgacagcgg 
gggctcctag 
cgggcatcgg 
gggacacaag 
acggtagaga 
ggtaggacat 
atgaaaattg 
tgctctcttg 
ggcccttgca 
tctgaaaaag 
ttgggaatcc 
tgagatgccc 
aacactaaga 
acgtgtaaac 
catgtattag 
aaaattcctc 
atattttacg 
catacgacaa 
ggtcccattt 
atggtacatg 
accgtgaaag 
gatataattt 
attcaatgtt 
ttttcaatcg 
gtaaggggac 
ccgaaggacc 
ggttgatgtc 
gcctgaatgt 
gaacccgtac 
gtagacgacg 
tgtgggtttg 
atgtcatact 
gaaaaaacac 
cggaagtgtc 
tgacaccagt 
tctgtggtag 
actttaaatg 
ggaggttcgg 
cgatgttact 
acaagacgtc 
gttatctacg 
aacaacggcc 
tttagtcgat 
ccttaataat 
tacttagttc 
gagcatttcg 



tattggaatt 
ggtgacacca 
tcgaacgccc 
gttagtctcc 
caggcctgcc 
gttaggattg 
ttaaataact 
tgataggcct 
tgacttacaa 
cggtgttcac 
tatagctccc 
actaagccct 
agtgacacta 
cacgactcat 
ttgcggtggc 
tagagaggga 
gagaggctcg 
tgctcacgca 
gcctgtctgg 
cataatccgg 
gataagatta 
gaaataagaa 
gtaaataaca 
gatccaaatg 
ggtcggacat 
tggtgtcttg 
atacgataaa 
tcagtatttt 
tactcgtttg 
acgacgtgac 
atgttttcgt 
tcgattacag 
taatattaat 
ttgttaactg 
tacagtcgta 
gctgggtggg 
agatggtgtt 
accaccaaga 
gatttcgcgt 
ttactacctt 
aatttactct 
gcacgaggtg 
agataaacga 
agcggaaata 
gggtcatgtc 
acactgaaaa 
agtttctgta 
tttttcgcta 
atggtagaat 
gtacttggtg 
gccgaaacag 
gaaattagat 
gtctcgtcgc 
tcgaggttct 
tccggtttca 



aggggcatca 
tgaagggtct 
gccgaaagca 
cgctccataa 
ctgtaaagtc 
agacgtctgg 
cctcaaacac 
agttaaataa 
ttcacctctc 
gaaacgggcg 
gggccgcgtg 
caaatgggtc 
aacgttgaca 
attatttatg 
agaagtgggc 
gacactaaat 
agtcgatgag 
gtggccggcg 
agttattgag 
tttccgcgtc 
agtccaaaga 
tatgattgcg 
gtcgaaaaat 
agtgggaacg 
tacaatgtaa 
tacttttcga 
ccgtcggtcc 
gaaaatacat 
tcatattcaa 
gatacgatta 
ctgcgtcgaa 
tggtgattga 
cttatcctaa 
agatacaccc 
gactgaaacc 
attgtctcta 
tatgtggggt 
ggtatcgcga 
ttgcgcgggc 
aggtatctaa 
gtactaagga 
taaccgacgc 
aatgcctaaa 
ggtcacgtaa 
cctgtcctga 
gacgactaat 
tatagtacgt 
gaaaggcttc 
cgggatcgat 
ggttgaaagg 
ggtcggttag 
tgtcctcctc 
ggacgatctt 
gtaccaattg 
gtggatgctg 



accgggcgac 
ctgcgggtcc 
gtgtcccacg 
gtcgagttgc 
tagccgccgc 
agcaggagac 
ggtagccaga 
ggattgaaac 
cgtctcgttg 
ctgaggccac 
ccgcaggccg 
gcgggggacg 
ggattgggac 
tctttaattt 
gggttcgttt 
gttgtcaaag 
gtagtctttt 
acgtggtgtg 
acaaatggtc 
gatgacaccc 
gatcttagcc 
aagagacgga 
ttgcgacccc 
cagtcgggtg 
gcgtcgactt 
cgaataagcg 
actgtgatgt 
atgaaaaggt 
caccgggggt 
atgtcacgag 
ataactcctt 
cgaaatgagc 
atttgggggg 
tatacgaggt 
ggtcgtggac 
ctggttgtgt 
tcaaagacgg 
atacaaacat 
tggtgggtag 
cctgcctgac 
gctcaaaaat 
caaagagtgt 
cagtgggagt 
ctgacccaga 
tatcgactcg 
aaacgtggga 
ctaagtgagc 
ggaccaatat 
atatagggat 
ggcgcgggcg 
tcggagcggg 
tactgactgt 
tctgcgtccc 
aacgtggtca 
tcattatggt 



gggaccacat 
ggcttcaagt 
ccagcgggcc 
tgctcagcca 
ggccggcgag 
tcggcgcgag 
tgaaattggg 
tgcgccattt 
acgcggactt 
tcaaaacgat 
aatggcgggt 
atcaactcgc 
ctaatgtagt 
tatatgaccc 
ggttccgctt 
ttgggtctgc 
ttgtggtggg 
gatggcggac 
ttgtcctcca 
caaatacttg 
ccaaccccaa 
ttccgagcgg 
agcggtgggt 
ccatggtggg 
cgattactca 
gtgtttttgt 
ctcatattac 
aaaatacttt 
gttttaacac 
cgaaaccaga 
ttcttttacg 
gacgaacgtt 
ccagtaaagg 
cgcgatgttg 
agggcgccta 
tggttgcgcc 
aaacagttat 
acggaataat 
atatcagggt 
tttgtgtaca 
ataatgactg 
agcttcatct 
gcgagtagac 
cacacgcgaa 
aagaatctta 
tagacgcaaa 
atatacctta 
acgttagtag 
ggaactgtaa 
atacgaaggt 
tggaagaggg 
gggatctaga 
gtcgccggct 
cgttttcccc 
ggcctgtggc 



ggtcctttca 
ctactgattg 
cgtcccatat 
ctcgaggagc 
aagtaagtgc 
acctccgtaa 
gaagagccct 
cctgagccgc 
tgtggaccag 
gaaacttaac 
ccctctcgaa 
cctgtcccct 
tctagaaaca 
cgaggatagc 
ggaatggacc 
ctcactcaga 
aggaatggac 
tggcatttgg 
ctcgaatctt 
ttaagttcgt 
taagagacag 
cggacgacac 
tctactaatc 
ttttccacct 
cgtggtgaga 
tttaaccgtt 
aatgtcaaaa 
acacgctgta 
accttttgtg 
catgggatga 
gaattaaatg 
ttgtttaagt 
acgagttatg 
gaacttcagt 
aacaaggtca 
ggcggcgatg 
tgaccctatt 
aatacaccga 
agtaacacga 
agaaaagaga 
ggaacaacgc 
gacgtaaggt 
gtcggagtag 
acgtatagag 
agaaattaat 
acaaggggct 
taaggttcaa 
agacaatacc 
ccgaccttgc 
gacgttgttc 
tgggggtgac 
tctttacctg 
cgttgtcgcg 
atagaaaaca 
ggaatcgatg 



26940 
27000 
27060 
27120 
27180 
27240 
27300 
27360 
27420 
27480 
27540 
27600 
27660 
27720 
27780 
27840 
27900 
2796a 
28020 
28080 
28140 
28200 
28260 
28320 
28380 
28440 
28500 
28560 
28620 
28680 
28740 
28800 
28860 
28920 
28980 
29040 
29100 
29160 
29220 
29280 
29340 
29400 
29460 
29520 
29580 
29640 
29700 
29760 
29820 
29880 
29940 
30000 
30060 
30120 
30180 
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ttcaacggtt ggttcgcagt ctttaaccac cagtaccacc ctcttttcgg gtaatggtat 30240 
tgagtcgtga gccatctttg gcttccgacg taagtgagtg gaacagttcc tggactccta 3 03 00 
gagacgtggg aataattctg ggacacgcca gagtttctag aataagggaa attgattatt 30360 
tttttttatt atttcgtagt gaatgaattt tagtcaatcg tttaaagaca ggtcaaataa 30420 
gtcgtcgtgg aggaacggga ggagggtcga gaccataacg tcgaaggagg accgacgttt 30480 
gaaagaggtg ttagatttac cttacagtca aaggaggaca aggacaggta ggcgtgggtg 30540 
atagaagtac aacaacgtct acttcgcgcg ttctggcaga cttctatgga agttggggca 3 0600 
cataggtata ctgtgccttt ggccaggagg ttgacacgga aaagaatgag gagggaaaca 30660 
tagggggtta cccaaagttc tctcaggggg accccatgag agaaacgcgg ataggcttgg 30720 
agatcaatgg aggttaccgt acgaacgcga gttttacccg ttgccggaga gagacctgct 30780 
ccggccgttg gaatggaggg ttttacattg gtgacactcg ggtggagagt ttttttggtt 30840 
cagtttgtat ttggaccttt atagacgtgg ggagtgtcaa tggagtcttc gggattgaca 30900 
ccgacggcgg cgtggagatt accagcgccc gttgtgtgag tggtacgtta gtgtccgggg 30960 
cgattggcac gtgctgaggt ttgaatcgta acggtgggtt cctggggagt gtcacagtct 31020 
tcctttcgat cgggacgttt gtagtccggg ggagtggtgg tggctatcgt catgggaatg 31080 
atagtgacgg agtgggggaa attgatgacg gtgaccatcg aacccgtaac tgaactttct 31140 
cgggtaaata tgtgttttac cttttgatcc tgatttcatg ccccgaggaa acgtacattg 31200 
tctgctggat ttgtgaaact ggcatcgttg accaggtcca cactgataat tattatgaag 31260 
gaacgtttga tttcaatgac ctcggaaccc aaaactaagt gttccgttat acgttgaatt 313 2 0 
acatcgtcct cctgattcct aactaagagt tttgtctgcg gaatatgaac tacaatcaat 31380 
aggcaaacta cgagttttgg ttgatttaga ttctgatcct gtcccgggag aaaaatattt 31440 
gagtcgggtg ttgaacctat aattgatgtt gtttccggaa atgaacaaat gtcgaagttt 31500 
gttaaggttt ttcgaactcc aattggattc gtgacggttc cccaactaca aactgcgatg 31560 
tcggtatcgg taattacgtc ctctacccga acttaaacca agtggattac gtggtttgtg 31620 
tttaggggag ttttgttttt aaccggtacc ggatcttaaa ctaagtttgt tccgatacca 31680 
aggatttgat ccttgaccgg aatcaaaact gtcgtgtcca cggtaatgtc atcctttgtt 31740 
tttattacta ttcgattgaa acacctggtg tggtcgaggt agaggattga catctgattt 31800 
acgtctcttt ctacgatttg agtgaaacca gaattgtttt acaccgtcag tttatgaacg 31860 
atgtcaaagt caaaaccgac aatttccgtc aaaccgaggt tatagacctt gtcaagtttc 31920 
acgagtagaa taatattcta aactgctttt acctcacgat gatttgttaa ggaaggacct 31980 
gggtcttata accttgaaat ctttacctct agaatgactt ccgtgtcgga tatgtttgcg 32040 
acaacctaaa tacggattgg atagtcgaat aggttttaga gtgccatttt gacggttttc 32100 
attgtaacag tcagttcaaa tgaatttgcc tctgttttga tttggacatt gtgattggta 32160 
atgtgatttg ccatgtgtcc tttgtcctct gtgttgaggt tcacgtatga gatacagtaa 32220 
aagtaccctg accagaccgg tgttgatgta attactttat aaacggtgta ggagaatgtg 32280 
aaaaagtatg taacgggttc ttatttctta gcaaacacaa tacaaagttg cacaaataaa 32340 
aagttaacgt cttttaaagt tcagtaaaaa gtaagtcatc atatcggggt ggtggtgtat 32400 
cgaatatgtc tagtggcatg gaattagttt gagtgtcttg ggatcataag ttggacggtg 32460 
gagggagggt tgtgtgtctc atgtgtcagg aaagaggggc cgaccggaat ttttcgtagt 32520 
atagtaccca ttgtctgtat aagaatccac aatataaggt gtgccaaagg acagctcggt 32580 
ttgcgagtag tcactataat tatttgaggg gcccgtcgag tgaattcaag tacagcgaca 32640 
ggtcgacgac tcggtgtccg acgacaggtt gaacgccaac gaattgcccg ccgcttcctc 32700 
ttcaggtgcg gatgtacccc catctcagta ttagcacgta gtcctatccc gccaccacga 32760 
cgtcgtcgcg cgcttatttg acgacggcgg cggcgaggca ggacgtcctt atgttgtacc 32820 
gtcaccagag gagtcgctac taagcgtggc gggcgtcgta ttccgcggaa caggaggccc 32880 
gtgtcgtcgc gtgggactag agtgaattta gtcgtgtcat tgacgtcgtg tcgtggtgtt 32 940 
ataacaagtt ttagggtgtc acgttccgcg acataggttt cgagtaccgc ccctggtgtc 33000 
ttgggtgcac cggtagtatg gtgttcgcgt ccatctaatt caccgctggg gagtatttgt 33060 
gcgacctgta tttgtaatgg agaaaaccgt acaacattaa gtggtggagg gccatggtat 33120 
atttggagac taatttgtac cgcggtaggt ggtggtagga tttggtcgac cggttttgga 33180 
cgggcggccg atatgtgacg tcccttggcc ctgaccttgt tactgtcacc tctcgggtcc 33240 
tgagcattgg tacctagtag tacgagcagt actatagtta caaccgtgtt gtgtccgtgt 33300 
gcacgtatgt gaaggagtcc taatgttcga ggagggcgca atcttggtat agggtccctt 33360 
gttgggtaag gacttagtcg catttagggt gtgacgtccc ttctggagcg tgcattgagt 33420 
gcaacacgta acagtttcac aatgtaagcc cgtcgtcgcc tactaggagg tcataccatc 33480 
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gcgcccaaag acagagtttt cctccatctg ctagggatga catgcctcac gcggctctgt 33540 
tggctctagc acaaccagca tcacagtacg gtttaccttg cggcctgcat cagtataaag 33600 
gacttcgttt tggtccacgc ccgcactgtt tgtctagacg cagaggccag agcggcgaat 33660 
ctagcgagac acatcatcaa catcatatag gtgagagagt ttcgtaggtc cgcgggggac 33720 
cgaagcccaa gatacatttg aggaagtacg cggcgacggg actattgtag gtggtggcgt 33780 
cttattcggt gtgggtcggt tggatgtgta agcaagacgc tcagtgtgtg ccctcctcgc 33840 
ccttctcgac cttcttggta caaaaaaaaa aataaggttt tctaataggt tttggagttt 33900 
tacttctaga taattcactt gcgcgagggg aggccaccgc accagtttga gatgtcggtt 33960 
tcttgtctat taccgtaaac attctacaac gtgttaccga aggttttccg tttgccggga 34020 
gtgcaggttc acctgcattt ccgatttggg aagtcccact tagaggagat atttgtaagg 34080 
tcgtggaagt tggtacgggt ttattaagag tagagcggtg gaagagttat atagagattc 34140 
gtttagggct tataattcag gccggtaaca tttttagacg aggtctcgcg ggaggtggaa 34200 
gtcggagttc gtcgcttagt actaacgttt ttaagtccaa ggagtgtctg gacatattct 34260 
aagttttcgc cttgtaattg tttttatggc gctagggcat ccagggaagc gtcccggtcg 34320 
acttgtatta gcacgtccag acgtgcctgg tcgcgccggt gaaggggcgg tccttggtac 34380 
tgttttcttg ggtgtgacta atactgtgcg tatgagcctc gatacgattg gtcgcatcgg 34440 
ggctacattc gaacaacgta cccgccgcta tattttacgt tccacgacga gttttttagt 34500 
ccgtttcgga gcgcgttttt tctttcgtgt agcatcagta cgagtacgtc tatttccgtc 34560 
cattcgaggc cttggtggtg tctttttctg tggtaaaaag agagtttgta cagacgccca 34620 
aagacgtatt tgtgttttat tttattgttt ttttgtaaat ttgtaatctt cggacagaat 34680 
gttgtccttt ttgttgggaa tattcgtatt ctgcctgatg ccggtacggc cgcactggca 34740 
tttttttgac cagtggcact aatttttcgt ggtggctgtc gaggagccag tacaggcctc 34800 
agtattacat tctgagccat ttgtgtagtc caactaagtg tagccagtca cgatttttcg 34860 
ctggctttat cgggccccct tatgtatggg cgtccgcatc tctgttgtaa tgtcgggggt 34920 
atcctccata ttgttttaat tatcctctct ttttgtgtat ttgtggactt tttgggagga 34980 
cggatccgtt ttatcgtggg agggcgaggt cttgttgtat gtcgcgaagg tgtcgccgtc 35040 
ggtattgtca gtcggaatgg tcattttttc ttttggataa tttttttgtg gtgagctgtg 35100 
ccgtggtcga gttagtcagt gtcacatttt ttcccggttc acgtctcgct catatatatc 35160 
ctgatttttt actgcattgc caatttcagg tgttttttg.t gggtcttttg gcgtgcgctt 35220 
ggatgcgggt ctttgctttc ggttttttgg gtgttgaagg agtttagcag tgaaggcaaa 352 80 
agggtgcaat gcagtgaagg gtaaaattct tttgatgtta agggttgtgt atgttcaatg 35340 
aggcgggatt ttggatgcag tgggcggggc aagggtgcgg ggcgcggtgc agtgtttgag 35400 
gtgggggagt aatagtataa ccgaagttag gttttattcc atataataac tactacaatt 35460 
aattcttaag cctagacgct gcgctccgac ctaccggaag gggtaatact aagaagagcg 35520 
aaggccgccg tagccctacg ggcgcaacgt ccggtacgac aggtccgtcc atctactgct 35580 
ggtagtccct gtcgaagttc cggtcgtttt ccggtccttg gcatttttcc ggcgcaacga 35640 
ccgcaaaaag gtatccgagg cggggggact gctcgtagtg tttttagctg cgagttcagt 35700 
ctccaccgct ttgggctgtc ctgatatttc tatggtccgc aaagggggac cttcgaggga 35760 
gcacgcgaga ggacaaggct gggacggcga atggcctatg gacaggcgga aagagggaag 35820 
cccttcgcac cgcgaaagag tatcgagtgc gacatccata gagtcaagcc acatccagca 35880 
agcgaggttc gacccgacac acgtgcttgg ggggcaagtc gggctggcga cgcggaatag 35940 
gccattgata gcagaactca ggttgggcca ttctgtgctg aatagcggtg accgtcgtcg 3 6000 
gtgaccattg tcctaatcgt ctcgctccat acatccgcca cgatgtctca agaacttcac 36060 
caccggattg atgccgatgt gatcttcctg tcataaacca tagacgcgag acgacttcgg 36120 
tcaatggaag cctttttctc aaccatcgag aactaggccg tttgtttggt ggcgaccatc 36180 
gccaccaaaa aaacaaacgt tcgtcgtcta atgcgcgtct ttttttccta gagttcttct 3 6240 
aggaaactag aaaagatgcc ccagactgcg agtcaccttg cttttgagtg caattcccta 36300 
aaaccagtac tctaatagtt tttcctagaa gtggatctag gaaaatttag ttagatttca 363 60 
tatatactca tttgaaccag actgtcaatg gttacgaatt agtcactccg tggatagagt 36420 
cgctagacag ataaagcaag taggtatcaa cggactgagg ggcagcacat ctattgatgc 36480 
tatgccctcc cgaatggtag accggggtca cgacgttact atggcgctct gggtgcgagt 3 6540 
ggccgaggtc taaatagtcg ttatttggtc ggtcggcctt cccggctcgc gtcttcacca 36600 
ggacgttgaa ataggcggag gtaggtcaga taattaacaa cggcccttcg atctcattca 36660 
tcaagcggtc aattatcaaa cgcgttgcaa caacggtaac gatgtccgta gcaccacagt 36720 
gcgagcagca aaccataccg aagtaagtcg aggccaaggg ttgctagttc cgctcaatgt 36780 
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actagggggt acaacacgtt ttttcgccaa tcgaggaagc caggaggcta gcaacagtct 36840 
tcattcaacc ggcgtcacaa tagtgagtac caataccgtc gtgacgtatt aagagaatga 36900 
cagtacggta ggcattctac gaaaagacac tgaccactca tgagttggtt cagtaagact 36960 
cttatcacat acgccgctgg ctcaacgaga acgggccgca gttgtgccct attatggcgc 37020 
ggtgtatcgt cttgaaattt tcacgagtag taaccttttg caagaagccc cgcttttgag 37080 
agttcctaga atggcgacaa ctctaggtca agctacattg ggtgagcacg tgggttgact 37140 
agaagtcgta gaaaatgaaa gtggtcgcaa agacccactc gtttttgtcc ttccgtttta 37200 
cggcgttttt tcccttattc ccgctgtgcc tttacaactt atgagtatga gaaggaaaaa 37260 
gttataataa cttcgtaaat agtcccaata acagagtact cgcctatgta taaacttaca 37320 
taaatctttt tatttgttta tccccaaggc gcgtgtaaag gggcttttca cggtggactg 37380 
cagattcttt ggtaataata gtactgtaat tggatatttt tatccgcata gtgctccggg 37440 
aaagcagaag ttcttaacct aggcttaaga atta 37474 

<210> 4 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Short synthetic polyA signal (SPA) 
<400> 4 

aataaaagat ctttattttc attagatctg tgtgttggtt ttttgtgtg 49 

<210> 5 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Gag CD8+ epitope 

<400> 5 

Ala Met Gin Met Leu Lys Glu Thr lie 
1 5 
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